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HE purpose of this investigation 

was to determine the changes in 
the pattern of the amino acids and 
sugars excreted in the urine of prema- 
ture and full-term infants from the 
first day of life until the age of 6 
months. It was hoped that the find- 
ings might also throw light on the 
functions of the liver and kidney in 
early infancy. 

In both premature and full-term 
infants, it was found that changes in 
the exeretion of the individual amino 
acids occurred with remarkable rapid- 
itv. The pattern underwent a num- 
ber of profound changes before, at the 
age of about 6 months, it assumed that 
of the normal older child. A special 
study was made of amino acid exere- 
tion in babies with jaundice, from 
whatever cause, but no consistent cor- 
relation of jaundice with amino-aci- 
duria could be found. 

A considerable amount of work on 
amino acid exeretion in infaney has 
already been done, using paper chro- 
matography and other techniques; but 
this is the first time a large number 
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of eases over the whole period from 
birth to 6 months have been investi- 
gated by the use of paper chromatog- 
raphy. 

Simon** found that infants excreted 
a greater proportion of a-amino nitro- 
gen in the urine than did adults. This 
was later confirmed by Goebel,* Bar- 
low and MeCanee,' Childs,’ and by 
Stroder and  associates,*' who also 
found that premature infants excreted 
more a-amino nitrogen than did full- 
term infants. 

The estimation of the individual 
amino acids became possible with the 
introduction of the techniques of pa- 
per chromatography and microbiolog- 
ical assay. Schreier and Pliickthun,” 
using the quantitative technique of 
microbiological assay, estimated eleven 
amino acids in the blood and urine of 
premature and full-term infants, older 
children, and adults. They found that 
the lysine content of blood was raised 
in infants as compared with adults 
and older children, while in prema- 
ture infants the blood levels of histi- 
dine, leucine, valine, phenylalanine, 
serine, threonine, and tyrosine were 
also raised. 
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Paper chromatography was used by 
Souchon and his colleagues**** who 
investigated over 100 infants during 
the first seven days of life. They 
found that premature infants excreted 
a higher proportion of taurine than 
did full-term infants and _ greater 
amounts of all amino acids. In full- 
term infants the exeretion of proline, 
valine, hydroxyproline, methionine, 
and glycine rose during the first seven 
days of life, while that of taurine and 
eystine fell. Bickel® obtained similar 
results in a smaller series, as did Mor- 
ton and co-workers." 

Lo Bianeo,"® using the same method, 
investigated a number of premature 
and full-term infants in the first vear 
of life, classifying them in _three- 
month age groups. Bianco,’ 
Souchon,”* and Jonxis'® '* found qual- 
itative and quantitative differences be- 
tween the amino acids exereted by 
babies fed on cow’s milk and those fed 
on breast milk. Jonxis,'* and Stroder 
and associates*' noted that the total 
amino acid exeretion in premature in- 
fants rose to a maximum on the see- 
ond, third, or fourth day of life, and 
then fell till the tenth day. 

More recently Sereni and collabora- 
tors,*® have examined the clearances of 
seventeen amino acids in premature 
and full-term infants, children, and 
adults, using paper chromatography 
for determining amino acid levels in 
blood and urine. Comparing these 
with creatinine clearance, they con- 
eluded that both glomerular filtration 
rate and tubular reabsorption of 
amino acids were decreased in prema- 
ture infants. 

The second quantitative technique, 
chromatography on columns of ion- 
exchange resins, has been applied by 
Dustin, and associates® in the estima- 
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tion of almost all the amino acids pres- 
ent in urine. Their estimations were 
done on two twenty-four-hour speci- 
mens of urine from a premature in- 
fant, one from a full-term infant, and 
one from an adult. They found that 
the full-term infant exereted consid- 
erably larger amounts of amino acids 
than the adult, while the premature 
infant excreted more still. The great- 
est differences occurred in the exere- 
tion of proline, tyrosine, glycine, thre- 
onine, alanine, valine, leueine, and 
isoleucine. 


MATERIALS AND METHODS 


The urine was collected chiefly from 
male infants born in Queen Charlotte’s 
Maternity Hospital; specimens were 
also received from the obstetric de- 
partment of Hillingdon Hospital, and 
from the premature baby unit of Ham- 
mersmith Hospital. There was no 
selection, either of the normal full- 
term infants or of the premature ba- 
bies, except that an attempt was made 
to include as many small premature 
infants and as many infants showing 
severe jaundice as possible. This at- 
tempt was hindered by the fact that 
the babies were often too feeble or too 
ill for even a minor disturbance to 
seem justifiable. The choice of male, 
and not female, infants was simply 
determined by the ease with which 
urine could be collected from the 
former. The specimen was obtained 
in some instances by using a special 
collecting funnel** but for the most 
part a small test tube was found 
easier to use. This was strapped on 
with “Sleek” adhesive plaster, which 
was found to cause little or no dam- 
age to the skin. 

Consecutive the 


specimens from 


same child at intervals of one day were 
obtained whenever possible during the 
first ten days of life, but the majority 
of specimens were isolated collections 
from different children and seldom 
amounted to more than three or four 
from any one child. 
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The specimen of urine, preserved 
with chloroform or chlorbutol,* was 
placed in a refrigerator immediately 
after collection. Urines from those 
older infants who had returned home 
were delivered by hand or by post in 
jars containing a little chlorbutol, so 
that there was sometimes a delay of 
about twenty-four hours before they 
were placed in a refrigerator. 

Blood—Blood for serum amino 
acid estimation was, as a rule, col- 
lected by heel prick, although some- 
times by venepuncture. The time of 
collection bore no set relation to feed- 
ings. A specimen of urine was ob- 
tained from the child on the same day 
as the specimen of blood in order that 
comparison might be made of the 
amino acid contents of the two fluids. 

Technique.—The technique of paper 
chromatography used was that de- 
seribed by Woolf*? which was in turn 
based on that described by Consden 
and associates.’ In this method the 
variable concentration of the urine is 
offset by measuring the concentration 
of creatinine in the specimen. The 
daily exeretion of creatinine is ap- 
proximately constant for any one in- 
dividual*'; hence, a volume of urine 
containing a given amount of creati- 
nine will represent a fixed proportion 
of its daily excretion. It was found* 
that in more dilute specimens of urine 
the proportion of amino acids to creat- 
inine was higher than in more con- 
centrated specimens. A volume of 
urine, ealeulated from the formula V 
= 7.15 C-*/*, where V is volume in 
milliliters, and C is creatinine concen- 
tration in milligrams per 100 ml., gave 
more constant results for normal in- 
dividuals, and this ‘‘ealeulated vol- 
ume’’ was used for investigating the 
urine of these infants. For the pur- 
pose of this investigation, it was as- 
sumed that the same relationship held 
true in the newborn infant. The 
amount of each amino acid present in 
the ealeulated volume of a given speci- 
men of urine was estimated by visual 
comparison of the chromatograms with 
a series of standard sheets. These 


*Chlorbutol = 2-trichloromethylpropan-2-ol. 
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sheets were prepared from a solution 
containing known amounts of amino 
acids. 

The urinary creatinine was deter- 
mined by the Jaffe reaction, using a 
photoelectric colorimeter with an 
Ilford 603 filter (max. y = 490 mz). 

For investigation of blood amino 
acids the serum was in most cases 
passed through a column of acid-form 
Zeo-Karb 225 (sulfonated polystyrene 
beads, approximately 12 per cent 
crosslinked, about 0.5 mm. diameter). 
Proteins, acid and neutral substances 
were washed away, then the amino 
acids were desorbed with 5M-am- 
monia. The eluate was taken to dry- 
ness in vacuo, made up to volume, and 
examined by paper chromatography. 
There resulted very clear paper chro- 
matograms of all the amines and 
amino acids except taurine, which is 
not adsorbed by the resin, and £-am- 
inoethyl phosphorie ester which is 
only partially adsorbed. In order to 
demonstrate taurine, in five specimens 
of serum, the older method of protein 
precipitation with trichloroacetic acid 
was employed, followed by extraction 
of excess trichloroacetic acid with 
ether and then electrolytic desalting, 
before paper chromatography. 

Conjugated amino acids were in- 
vestigated in specimens of urine from 
two infants and two adults to provide 
a direct comparison. The urine was 
passed through a Zeo-Karb 225 column 
as described above, then the wnad- 
sorbed material (effluent and wash- 
ings) was passed through a column of 
Deacidite H (a weak-base resin con- 
taining dimethylamine groups, in the 
form of beads about 0.5 mm. diam- 
eter). The original urine, the am- 
monia eluate from the first column, 
the hydrochlorie acid eluate from the 
second column, and the effluent and 
washings that had passed through both 
columns (i.e., unadsorbed material) 
were hydrolyzed (6N hydrochloric 
acid, 105° C., 16 hours) and examined 
by two-dimensional paper chromatog- 
raphy together with the unhydrolyzed 
materials. Specimens of urine from 
seven other infants were hydrolyzed 


274 


and the amino acids examined by pa- 
per chromatography, together with 
the unhydrolyzed urines. 

In order to demonstrate ethanola- 
mine, a specimen of urine was passed 
through a Zeo-Karb 225 column which 
was washed, then treated with 5M-am- 
monia, and the eluate taken to dry- 
ness in vacuo. The residue was taken 
up in water and passed through a 
column of Amberlite IRA-400 in the 
hydroxide form (a bead-form, strong- 
base resin containing quaternary am- 
monium hydroxide groups); the unad- 
sorbed material in the effluent, and the 
acetic acid eluate, from the second 
column, were examined by paper 
chromatography. The effluent and 
washings from the Amberlite IRA- 
400 were passed through a column of 
Zeo-Karb 226 (a bead-form, weak-acid 
resin containing earboxyl groups); 
the effluent and ammonia eluate were 
examined by paper chromatography. 

Paper chromatography was also 
used in the examination of sugars,** ** 
as no other method is sufficiently sensi- 
tive to deteet the small amounts pres- 
ent, nor will any other simple method 
distinguish one sugar from another. 
The coneentration of each sugar was 
estimated by visual comparison of the 
spots produced with those of known 
amounts of sugars on the same chro- 
matogram. 


RESULTS 
In each amino acid chromatogram 
two faetors have to be considered: the 
amount of each amino acid present, as 
indieated by the size and intensity of 
the spot it forms, and the pattern (i.e., 
the amounts, relative one to another, 
of all the amino acids present) (Figs. 
% to 14). Figs. 1 to 7 show the 
amounts found of each of seven sub- 
stances. 


In order to avoid any undue weight- 
ing, when more than one specimen of 
urine was collected from a child in a 
period of time represented by a single 
column, only the middie specimen (if 
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an odd number of specimens were col- 
lected) or the one past the middle (if 
even) is shown on the diagram. For 
this reason the results obtained for 
sixteen specimens of urine are not re- 
corded on the diagrams. These six- 
teen specimens, with one exception, 
gave chromatogram patterns and con- 
tained amounts of the different amino 
acids and creatinine very similar to 
those in the other specimens collected 
from the same children during the 
same period. Within the period rep- 
resented by a single column the varia- 
tion from specimen to specimen for a 
given child was much less than the 
variation from child to child. The 
single exception was provided by the 
specimen passed by infant 2 on the 
twenty-third day of life, which is not 
recorded on the diagrams: this con- 
tained 30 ug of lysine, 50 pg of pro- 
line, 50 pg of hydroxyproline, 30 pg 
of taurine, and 5 zg of ethanolamine 
in the ealeulated volume (2.26 ml.), 
while that on the thirtieth day, re- 
corded on the diagrams, contained 50 
pg of lysine, 100 pg of proline, 100 
ng of hydroxyproline, over 100 zg of 
taurine, and over 42 y»g of ethanola- 
mine in the ealeulated volume (2.00 
ml.). 

The method of estimation of an 
amino acid, ete., is not exact and the 
amounts shown in Figs. 1 to 6 are 
orders of magnitude rather than ae- 
curately measured quantities. These 
amounts are those present in the eal- 
culated volume of urine V, where V 
= 7.15 C being the creati- 
nine concentration in milligrams per 
100 ml. 

In addition to the seven substances 
represented in Figs. 1 to 7, many 
other substanees detected on the 
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chromatograms were exereted in never approached the levels found in 
amounts differing from those seen in children with diseases involving renal 
normal older children. tubular reabsorptive failure, or with 
Leucine and Isoleucine—Very little hepatic dysfunction. The average 
leucine and isoleucine were excreted concentration of leucine together with 
during the first two or three days of isoleucine was 3.5 yg in the ealeulated 
life. The amount present in the urine volume, compared with 2 zg for older 
then rose to about twice the maximum children. The smaller premature in- 
seen in healthy older children, but fants excreted more, up to 20 xg. 


HYDROXYPROLINE 
0 + [ | { | | | 
+— +--+ + + — t + + + 
— ——+ + + + 
40 + + . = 
23 
20 ealo \ fe) 
~~~. 
2 3 4 5 6 8 15-21 22-35 3649 50-63 64-91 92-119 48-175 | 


Fig. 1—Hydroxyproline excretion. The normal older child excretes an average of 4 ug of 
hydroxyproline in the calculated volume. 


Figs. 1 to 7.—Each point represents a single specimen of urine; the ordinate gives the 
amount of the amino acid present in a volume of the urine calculated from the creatinine 
content, the abscissa the age of the infant when the specimen was collected. Neither the 
ordinate nor the abscissa scale is continuous; thus, all specimens falling in the “O” rank 
contain no detectable amount of the amino acid in question, and a specimen falling in the 
column for any one day could have been collected at any time on that day. This applies 
to columns for groups of days also. The sign “+” indicates that these specimens contained 
more than the largest amount of the amino acid that could be estimated on the chromato- 
gram with any accuracy. The different symbols indicate the birth weight and clinical condi- 
tion of the infant from whom the urine was collected: 


Birth Weight: 0-1.8 1.8-2.5 2.5-3.4 >3.4 kilograms 


a . 4 severe jaundice 

10} Cj A mild jaundice “neonatal 
perio 


The mean excretion for infants of over 2.5 kilogram birth weight, during each day or 
group of days represented by a single column, was calculated and a smoothed curve drawn 
through the means ( 
). 


). This was also done for infants of birth weight under 2.5 kilo- 
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2122-35 56-49 64-57 


Fig. 2.—Proline excretion. The normal older child excretes no detectable proline (<2 zg in 


the calculated volume). 


TAURINE 


2 6 7 8 9 WO 15-21 2-35 640 64-91 92-419 | 


Fig 3.—Taurine excretion. Normal children aged from 1 to 12 years excrete, on the 
average, 15 wg of taurine in the calculated volume, but there is a moderate steady rise 
with age. 
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Valine.—Valine resembled leucine 
plus isoleucine closely in each speci- 
men of urine. 

Lysine.—Most specimens of urine 
from older children contain between 0 
and 7 y»g of lysine in the caleulated 
volume. 


CYSTINE 


There was a marked tendency for 
the amount of lysine to be fairly con- 
stant in all the specimens passed by 
a given infant. Of the forty-eight 
specimens containing not less than 30 
ug of lysine in the calculated volume, 
thirty-one were produced by a group 
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Fig. 4.—Cystine excretion. 


cystine were excluded when calculating the means. 
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The two specimens (both from infant 1) with 350 ug of 


It is difficult to estimate small amounts 


(<5 wg) of cystine accurately. Normal older children excrete <5 xg of cystine in the cal- 


culated volume. 
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Fig. 5.—Ethanolamine excretion. The normal older child excretes 7 wg of ethanolamine in 
the standard volume. 
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Fig. 6.—S-Amino-isobutyric acid excretion. There is considerable variation among 
older children in their excretion of f-amino-isobutyric acid, but on the average there is 
10 we in the calculated volume. 


CREATININE 
0 T 


= 

4 5 6 7 8 9 10 H-I4 15-21 22-35 36-49 50-63 6491 92-9 120-47 48-75 175.250 


Creatinine concentration of urine. The ordinate shows the concentration of creatinine 
(in milligrams per 100 ml.) in each specimen of urine, 
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Fig. 8.—Details of the infants investigated, en on the left, birth bo maturity 
(period _- gestation) where known, and degree of jaundice. Symbols as in Fig. 

The number of specimens of urine, from each child, that were examined ae amino 
acids, and the days on which they were collected, are shown in adjoining compartments, 
each point representing a single specimen. The next two compartments show the number 
of urine specimens examined for sugars, and the number of specimens of blood examined 
for amino acids. Specimens of fetal urine and cord blood are not shown. 


280 


of eight infants who between them 
produced only three specimens with 
less than 30 wg of lysine. Of the other 
seventeen specimens, ten were the only 
ones examined from the infant in ques- 
tion, and five were passed on the first 
day of life by infants whose subse- 
quent specimens were low in lysine. 


TaBLe I. Lysine EXcRETION 


"BIRTH WEIGHT (KG. ) 


LYSINE | 

(uG IN THE | | 

caLtcu- 0-1.8| 1.8-2.5 |2.5-3.4| 3.4 | TOTAL 
LATED VOL.) | NUMBER OF SPECIMENS OF URINE 
0-7 56 54168 
8-29 9 8 8 33 
30-80 12 6 f 11 38 
81-180 2 2 3 8 
240 0 2 
Total é 45 7 76 249 


There was some evidence that lysine 
excretion varied with age, but not in 
a regular manner. Thus five infants 
exereted large amounts of lysine on 
the first day of life but not subse- 
quently. Infant 1 exereted 240 pg 
of lysine in the ealeulated volume on 
the second and third days of life and 
30, 60, and 75 yg, respectively, at 7 
weeks, 3 months, and 4 months, but 
only 3 wg at 5144 months and none at 
7 months. No other infant excreting 
large amounts of lysine was followed 
long enough to see whether a similar 
drop occurred. 

About half the specimens contain- 
ing more than 20 yg of lysine in the 
caleulated volume also contained in- 
creased amounts of cystine, the two 
amino acids often being raised to 
a similar extent in a given specimen. 

Most of the specimens of blood ex- 
amined contained markedly increased 
amounts of lysine (Table IV), though 
the corresponding urine specimens 
generally contained no more than the 
normal traces of lysine. No correla- 
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tion could be discovered between blood 
and urinary lysine levels. Two of the 
infants passed urine high in lysine on 
the same day as a specimen of blood 
was obtained; the blood of one of 
these infants contained no detectable 
lysine (urinary lysine 150 »g, urinary 
eystine 100 yg), while that of the 
other infant contained about 2.5 mg. 
per 100 ml. serum (urinary lysine 60 
ug, urinary cystine under 7 zg). 

Glycine.—The amounts of glycine 
present in infants’ urine were consid- 
erably greater than those found in the 
urine of older children. 

Unidentified Substance 1.—This 
substanee gives a well-rounded, red- 
dish purple spot with ninhydrin and 
runs to a position under hydroxypro- 
line almost coincident with that of 
e-aminobutyrie acid. It resists hydrol- 
ysis with 6N hydrochloric acid at 
105° C. for + hours, but vanishes after 
16 hours’ hydrolysis. It is adsorbed 
by Zeo-Karb 225 and desorbed by am- 
monia. It is present in much smaller 
amounts in urine from older children. 

Unidentified Substance 2.—This 
gives a gray spot over ethanolamine. 
Histamine gives a spot of similar color, 
but different Rp* values. Substance 2 
is present in considerable amounts in 
many infants’ urine, but is never seen 
in that of older children. 

Unidentified Substances 3 and 4.— 
These give elongated, blue-purple 
spots of high Ry value in eresol-am- 
monia and low Ry value in collidine- 
lutidine. They are adsorbed by Zeo- 
Karb 225 (and the earboxylie resin, 
Zeo-Karb 226), and desorbed by am- 
monia, but are not adsorbed by Am- 


*The Rr value® of a substance is the dis- 
tance it moves on a paper chromatogram 
relative to the distance moved by the solvent 
front. The Rr value of a substance in a 
given solvent is a physical constant character- 
istic of that substance. 


il 
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berlite IRA-400 (OH form). Henee, 
they are bases and lack carboxyl or 
other acid groups. Cadaverine and 
putrescine give similar spots of the 
same Ry values and behave similarly 
with ion-exchange resins. 

They are most in evidence on the 
first day of life. Similar spots are 
seen less frequently in urine from 
older children. 

Unidentified Substance 5.—A_ sub- 
stance giving a brown spot is present 
in many infants’ urine, particularly 
after the ninth day of life. Carnosine 
gives a similar spot in the same posi- 
tion. Like earnosine, the substance is 
acid-labile. A similar spot of the 
same size is seen in urine from older 
children. 


TABLE II. TYROSINE EXCRETION 


TYROSINE BIRTH WEIGHT = 
IN THE | | OVER | 
CALCU- 0-1.8 |1.8-2.5)2.5-3.4| 3.4 | TOTAL 
LATED VOL. )| NUMBER OF SPECIMENS OF URINE 
0-8 34 36 75 72 217 
9-19 5 6 2 2 15 
20-49 8 4 2 0 14 
50-100 7 0 0 0 vo 
Total 54 46 79 74 253 


Identification of Ethanolamine.—In 
two specimens of urine the substance 
reacting with ninhydrin and running 
to the position of ethanolamine was 
found in the unadsorbed effluent from 
the Amberlite IRA-400 column in the 
same amount as was originally pres- 
ent in the urine. There was no trace 
of it in the acetic acid eluate. It was 
present in the ammonia eluate from 
the carboxylic resin Zeo-Karb 226, but 
not in the unadsorbed effluent. 

Hence, the substance is adsorbed by 
both strong and weak acid resins and 
desorbed from both by ammonia. It 
is completely unadsorbed by the 
strong-base resin. It follows that it 
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is a base comparable in strength to 
lysine and histidine, and that it con- 
tains no carboxyl or other acid group. 
Ethanolamine behaves in just this 
fashion with ion-exchange resins. 

The substance in urine reacted with 
ninhydrin at a rate similar to that of 
ethanolamine and gave a spot of the 
same color. It resisted acid hydrolysis 
and oxidation with hydrogen peroxide 
containing molybdate. When ethanol- 
amine was added to a specimen of 
urine, no separation occurred on 
columns of different ion-exchange 
resins, and no extra spot appeared on 
the paper chromatogram, but the spot 
due to the substance increased in in- 
tensity. 


Identification of B-Amino-Isobutyric 
acid.—A substance oceurs in many of 
these specimens which, on a_ two- 
dimensional paper chromatogram, 
takes up a position which cannot be 
distinguished by eye from that taken 
up by 8-amino-isobutyrie acid, sareo- 
sine, and methionine sulfoxide. This 
substance is identified as -amino- 
isobutyrie acid on the following evi- 
dence. 

The substance and 8-amino-isobutyr- 
ic acid both react similarly with nin- 
hydrin, whereas sarcosine reacts much 
more slowly and gives a slightly redder 
spot. Methionine sulfoxide is oxidized 
by hydrogen perioxide and molybdate 
to methionine sulfone, which gives a 
spot in a different position on the 
paper chromatogram, while the sub- 
stance is unchanged by hydrogen per- 
oxide treatment, as in B-amino-isobu- 
tyrie acid. The spot due to the sub- 
stance increases in intensity but 
remains single when synthetic -ami- 
no-isobutyrie acid is added to urine, 
but when sareosine is added the 
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change in size and shape indicates the 
presence of two overlapping spots. 

The substance in urine and B-amino- 
isobutyrie acid are similarly adsorbed 
by and desorbed from the strong acid 
resin Zeo-Karb 225, and the strong- 
base resin Amberlite IRA-400. Neither 
is adsorbed by the weak-base resin 
Deacidite H. After adsorption on the 
weak acid resin, Zeo-Karb 226, they 
are eluted before the basie amino acids, 
but after all the other a-amino-acids, 
including sareosine; in this they re- 
semble other -amino-acids. 

The substance resists hydrolysis 
with 6N hydrochloric acid for 16 
hours at 105° C., indicating it is not a 
peptide. 

Identification of Taurine.—Apart 
from its unique position on a paper 
chromatogram, taurine is the only 
substance known to oceur in urine 
that gives a strong blue-purple spot 


with ninhydrin and is completely un- 
adsorbed by the strong acid resin, Zeo- 


Karb 225, under the conditions used 


by us. Taurine is adsorbed by the 
weak-base resin, Deacidite H, but is 
rapidly eluted by aqueous carbonic 
acid, unlike for example, diglyeylgly- 
cine or eysteie acid, which require 
stronger acids. 

The taurine in a specimen of urine 
could not be separated from added 
taurine when the mixture was passed 
through columns of different resins, 
eluted by different techniques, and 
submitted to paper chromatography. 

The taurine in urine resisted acid 
hydrolysis and oxidation with hydro- 
gen peroxide containing molybdate. 

Conjugated Amino Acids.—Ten 
specimens of urine from nine infants 
were examined. All contained con- 
jugated amino acids, released on acid 
hydrolysis, comparable in amount to 
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the conjugated amino acids of adult 
urine. In the urine of infant 90, 
passed on the second day of life, of 
infant 84, passed on the third day of 
life, and of two adults, about a quar- 
ter* of the total conjugated amino 
acids were adsorbed by Zeo-Karb 225 
and eluted by ammonia. In all four 
the conjugated amino acids adsorbed 
by Zeo-Karb 225 released, on hydroly- 
sis, considerable amounts of proline 
and hydroxyproline, and a trace of 
taurine (identified as above), although 
no free taurine was retained by the 
Zeo-Karb 225 and three of the urines 
contained no free proline or hydroxy- 
proline. The other conjugated amino 
acids retained by Zeo-Karb 225 in- 
cluded much leucine, valine, alanine, 
glycine, lysine, glutamic acid, histi- 
dine, and smaller amounts of tyrosine 
and £-alanine. 


In all four specimens the only free 
amino acids adsorbed by the Deacidite 
H column were taurine and some phos- 
phoryl-ethanolamine. On acid hydrol- 
ysis large amounts of glycine and 
glutamie acid, much smaller amounts 
of aspartic acid, and traces of other 
amino acids, including f-alanine and 
ethanolamine, were released. It has 
been found that N-acylated amino 
acids, such as hippurie acid, pheny|- 
acetylglutamine, pantothenic acid, 
acetylglycine, acetylmethionine, and 
acetyltryptophan are adsorbed by 
Deacidite H, but not by Zeo-Karb 225, 
under the conditions used by us. 

In none of the four urines did the 
material adsorbed by neither the 
strong-acid nor the weak-base resin 
contain any free amino acids or pep- 
tides reacting with ninhydrin. This 
fraction contained rather less than 


*The relative amounts in the different 
fractions could only be roughly estimated. 
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half the total amount of conjugated 
amino acids in each urine. The main 
amino acids released on hydrolysis 
were glycine, glutamic acid, aspartic 
acid, alanine, leucine, valine, and pro- 
line. There were smaller amounts of 


hydroxyproline, B-alanine, lysine, ty- 
rosine, arginine, phenylalanine, serine, 
threonine, and y-amino-butyrie acid. 


Sugars—No correlation was de- 
tected in this series between birth 
weight or clinical condition on the one 
hand and excretion of sugars on the 
other. Nor was there, after the first 
three days, any correlation between 
age and sugar excretion. 

Four* out of the eight specimens 
passed on the first day of life con- 
tained between 4 and 10 mg. of glu- 
cose per 100 ml. of urine. The other 
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In respect to other sugars, a few 
specimens of urine contained small 
amounts of sucrose (up to 25 mg. per 
100 ml.) and fructose (up to 8 mg. per 
100 ml.), sueh as are frequently found 
in the urine of older children. Seven 
infants passed specimens of urine con- 
taining substances with Ry values and 
color reactions of arabinose (up to 15 
mg. per 100 ml.) and xylose (up to 5 
mg. per 100 ml.)* No correlation 
could be discovered between these 
pentoses and the other sugars present. 

The effects of large amounts of 
sucrose in the diet were shown by two 
infants. Infant 1  exereted large 
amounts of fructose, sucrose, and glu- 
cose while on a sweetened condensed 
milk feeding; at 7 weeks he exereted 
70 mg. of fructose, 27 mg. of sucrose, 


EXCRETION OF SUGARS 


CONCENTRATION (MG./100 ML. ) 


0 


5-9 | 10-19 | 20-39 | 40-80 | >80 


SUGAR 


NUMBER OF SPECIMENS 


Galactose 18 
Glucose 33 
Lactose 34 


13 13 
11 8 
0 5 


four contained no detectable glucose. 
Six out of the eleven specimens passed 
on the second and third days of life 
contained 3 to 10 mg. of glucose per 
100 ml., the other five containing none. 
Of these nineteen specimens only 
three contained any detectable lactose, 
while only seven contained galactose 
(from 5 to 10 mg. per 100 ml.). By 
the fourth day more specimens con- 
tained lactose and galactose. 

There was a moderately high corre- 
lation between the amounts of lactose 
and of galactose in a specimen of 
urine, but little correlation between 
the exeretion of these sugars and the 
amount of glucose present. 


*From infants 5, 103, 111, 112. 


and 20 mg. of glucose per 100 ml., 
while at 3 months he exereted 150 mg. 
fructose, 25 mg. sucrose, and 150 mg. 
glucose per 100 ml.; when he was fed 
less sucrose these sugars vanished from 
the urine. 

Infant 46 excreted 100 mg. of su- 
crose per 100 ml. urine on the third 
day of life while being fed a sucrose- 
containing formula; his urine con- 
tained 10 mg. glucose, 10 mg. galae- 
tose, and 40 mg. lactose per 100 ml., 
but no fructose. 


Protein—On testing with salicyl- 
sulfonie acid, none of the urines in 


*Three of these specimens were passed by 
infants 103, 111, and 112, on the first da 
of life; the others were passed on the second, 
third, fifth, and eighth days of life, respec- 
tively, by infants 29, 54, 34, and 57. 
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this series revealed the presence of 
protein in amount exceeding 20 mg. 
per 100 ml. 

Serum Amino Acids.——The amino 
acids were investigated in twenty-four 
specimens of serum from seventeen 
infants and proved very similar in 
amount and distribution to those in 
older children and adults. Too few 
specimens were obtained from the 
smaller premature infants to permit 
comparing them with full-term in- 
fants. The serum resembled that of 
older children in its proline content, 
both during the first few days of life, 
when proline was absent from the 


TABLE IV. 
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serum. There was rather more B- 
amino-isobutyrie acid than in serum 
from older children and adults. 


The taurine content of the five spee- 
imens examined lay between 0 and 2 
mg. per 100 ml. serum. This is the 
same range of values as is found in 
older children. In a_ specimen of 
serum obtained on the first day of 
life, from infant 114, the taurine con- 
tent was 1 mg. per 100 ml., but a 
specimen of urine also obtained on the 
first day contained over 100 y»g of 
taurine in the caleulated volume. A 
similar combination of low serum tau- 
rine (2 mg. per 100 ml.) and high 


THE Lystne CONTENT oF Bioop SERUM 


DAY OF LIFE 


3. | 610 | 22-35 


LYSINE (M@./100 ML.) 


NUMBER OF SPECIMENS 


20-25 
10-19 
5-9 
2-4 


<2 


Total 


and later, when proline was 
The 
in- 


urine, 
being exereted in large amounts. 
greatest difference was in the 
creased amount of lysine present. 

On the first day of life this was as 
much as 25 mg. per 100 ml., whereas 
in older children the serum lysine con- 
tent is usually below 2 mg. per 100 ml. 
A sharp decline in lysine content 
during the first three days of life was 
noticeable in consecutive specimens of 
blood from three infants. 

Small amounts of ethanolamine 
were detected in twelve specimens. 
Traces of hydroxyproline, about 250 
wg per 100 ml. of serum, which is on 
the borderline of detectability, were 
seen in three. These substances are 
never seen in serum from normal older 
children, using the same volume of 


urinary taurine (70 »g) held for in- 
fant 75 on the twenty-third day of 
life. 

Fetal Urine——Specimens of the 
urine passed a few seconds after birth 
were obtained from six normal full- 


term infants. It is possible that a 
proportion of the urine may have been 
seereted during labor and the contents 
modified by the process of birth. 
They were all very dilute (creati- 
nine 4 to 12 mg. per 100 ml.) and free 
from protein. All contained traces of 
glucose (from 0.5 to 3 mg. per 100 
ml.) and fruetose (up to 1 mg. per 100 
ml.), and four contained lactose (up 
to 11% mg. per 100 ml.), while one ap- 
peared to contain mannose (about 5 
mg. per 100 ml.). The mannose was 
identified by its Ry value (compared 


3 
1 
7 
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Figs. 9 to 14.—Paper chromatograms of urinary amino acids. In each chromatogram 
the urine was applied at the point marked +; 5 oes was run from right to left, then a 
lutidine-collidine mixture from top to bottom, he spot due to proline is marked “P,” that 
due to hydroxyproline “HP,” and that due to unidentified substance 5 is marked “ANS”; 
these spots, differing in color from the others, are partially outlined with dotted lines. 

Fig. 9.—A typical normal full-term infant (No. 78) on the first day of life. As well as 
taurine and ethanolamine, lysine and cystine are present in large amounts. 


Fig. 10.—A very small premature infant (No. 1) on the second day of life. The volume 
used is one-quarter the calculated volume, to avoid grossly overloading the chromatogram. 


a 
+ 
a 
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with an authentie specimen run along- 
side), the color it gave with aniline 
phthalate, and its failure to give a red 
eolor with naphthoresorcinol. 


Fig. 11.—A normal full-term infant (No. 


107) on the eleventh 


THE JOURNAL OF PEDIATRICS 


men (from 120 to 200 ng). Ethanol- 
amine (15 to 50 wg) was also promi- 
nent in all the specimens. Glycine was 
prominent in two specimens and £B- 


life. Excretion of 


proline and hydroxyproline has reached its peak. 


(No. 
while 


A premature infant 
appeared, 


Fig. 12 


The specimens resembled one an- 
other closely in their amino acid con- 
tent. Taurine was very prominent in 


all (from 70 to 120 yg in the ealeu- 
lated volume) while lysine was even 
more prominent in all but one speei- 


10) on the eighteenth day of life. 
ethanolamine excretion 


Proline has not yet 
is still high. 


amino-isobutyrie acid in four speci- 
mens. Proline and hydroxyproline 
were present in small amounts (1 to 
5 pg) in all but one specimen. The 
other amino acids, ete., were not very 
different in amount from those of most 


> 
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newborn children; unidentified sub- 38 weeks’ maturity but 3.33 kilogram 
stance 2 was present in one specimen. birth weight, and one  postmature 

F Specimens of blood child of 48 weeks. One mother had 
were obtained from the umbilical cord had mild toxemia during pregnaney; 
of ten full-term infants, one infant of otherwise all the mothers and infants 


Fig. 13.—A premature infant (No. 2) on the sixty-seventh day. Proline and hydroxyproline 
are being excreted in much greater amounts than by the full-term infants. 


Fig. 14.—A normal full-term infant (No. 77) aged 131 days. Taurine is almost com- 
pletely heent, 8-amino-isobutyric acid is present in high concentration and leucine, valine, 
and tyrosine are present in slightly larger amounts than normal; otherwise the pattern 
resembles that of a normal child over 1 year of age. 


: 
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were healthy. The serum was sepa- 
rated and examined for amino acids 
as described above. 

There was considerable variation 
from one specimen to another, but 
certain well-defined differences ap- 
peared between the amino acids of 
these specimens and those of blood 
from older children. Taurine, lysine, 
ethanolamine, 8-amino-isobutyrie acid, 
tyrosine, and glutamic acid were pres- 
ent in excess of the amounts found in 
the blood of older children. The 
amounts of leucine, valine, ala- 
nine, and proline were about the same 
as in older children. One specimen 
differed from the others in containing 
only faint traces of amino compounds 
other than taurine, though this was 
present in high concentration. 


Amino Actp CONTENT OF CORD 
BLoop 
(Eleven Specimens) 


TABLE V. 


MG. PER 100 ML. SERUM 


AMINO-COMPOUND MIN. | MAX. | MEAN | 8. D. 


Taurine 2 12 7 3 
Ethanolamine 0.0 1.5 05 03 
Lysine 4 20 10 5 
Proline 0 10 3 2.9 


DISCUSSION 

There is a characteristic pattern of 
amino acid exeretion for each age 
group. On the first day of life almost 
all infants showed a very similar pat- 
tern, which is sometimes seen again on 
the second or third day, but which 
changes radically after the fourth day. 
There is again a change on about the 
seventh day and further changes con- 
tinue until the fifth month of life in 
the full-term infant, and later in the 
premature infant. 

The exeretion of amino acids by 
jaundiced infants did not differ signifi- 
eantly from that of other infants in 
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this series. This was so, whether the 
jaundice was due to ‘‘physiological’’ 
jaundice of the newborn infant or to 
Rh ineompatibility. 

Hydroxyproline and Proline.—The 
excretion of these two amino acids 
show close similarities. In the first 
few days of life both premature and 
full-term infants exerete small 
amounts of hydroxyproline. At about 
the seventh day, in full-term infants, 
the amount of hydroxyproline in the 
urine rises suddenly and remains high 
till the fifth month, when it drops to 
very low levels. In premature infants, 
the steep rise in hydroxyproline ex- 
cretion occurs at an average age of 4 
weeks, and it does not vanish from 
the urine till after the seventh month 
in some instances. The exeretion of 
large amounts of hydroxyproline in a 
chromatogram pattern of the type 
found in infaney has no parallel 
among older children or adults, but 
appears to be characteristic of the first 
months of life. There is a trace of 
hydroxyproline in the blood of these 
infants, but none detectable in the 
blood of older children or adults. 


Proline is absent from the urine of 
all but the smaller premature infants 
during the first few days of life. Be- 
tween the sixth and the ninth day, in 
full-term infants, proline appears in 
the urine and its excretion rises rap- 
idly, paralleling the excretion of hy- 
droxyproline in a remarkable manner. 
Proline vanishes from the urine after 
about the fifth month. In premature 
infants the rise and fall in proline 
excretion again parallels hydroxypro- 
line excretion. Premature and full- 
term infants from the first day of life, 
older children, and adults resemble 
one another in the high concentration 
of proline in the blood. 
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In older children the excretion of 
free proline in detectable amounts is 
invariably associated with a failure of 
reabsorption in the renal tubules,*? 
except in the massive amino-aciduria 
of severe hepatic dysfunction. In renal 
tubular dysfunction of older children 
the urinary proline is usually, but not 
invariably, associated with excessive 
amounts of leucine and valine. There- 
fore, the large amounts of proline in 
the urine of infants, in the presence of 
a normal serum level, can only mean a 
lower rate of renal tubular reabsorp- 
tion of proline than in the older child. 
This is presumably due to immaturity 
of the kidney. However, this degree of 
immaturity affects only slightly the 
reabsorption of the essential amino 
acids leucine and valine. 

The absence of proline from most 
specimens of urine during the first 
four days of life can be accounted for 
by the smaller load of proline pre- 
sented to the tubule as a result of the 
diminished glomerular filtration rate 
at this age.’”"* Between the sixth 
and the ninth days, in full-term in- 
fants, the glomerular filtration rate 
rises, the maximum rate of tubular re- 
absorption of proline is exceeded, and 
the excess appears in the urine. The 
disappearance of proline from the 
urine after the fifth month presumably 
reflects the increased ability of the 
renal tubule to reabsorb proline as the 
kidney becomes more mature. 

The smaller premature infants, but 
not the larger, excrete a little proline 
from birth onward, evidence of more 
marked renal tubular dysfunction. A 
sharp rise in proline excretion takes 
place in all the premature infants, on 
the average, three weeks later than in 
full-term infants. This equals the 
average period of prematurity in this 


URINARY EXCRETION OF AMINO ACIDS AND SUGARS 289 


series, and probably represents the 
extra period required for the glomeru- 
lar filtration rate to rise in the ma- 
turing kidney. In premature infants 
it takes longer than in full-term in- 
fants for the renal tubule to acquire 
the ability to reabsorb all the proline 
in the glomerular filtrate. 

The explanation of the presence of 
hydroxyproline in the blood must be 
either a diminished ability as com- 
pared with that of older children to 
eatabolize this amino acid, or an in- 
creased rate of production from the 
breakdown of a collagen.’ Little is 
known of the normal pathway of hy- 
droxyproline metabolism,*° although 
an adult excreted only 15 mg. of free 
hydroxyproline after ingesting 3.5 
Gm., indicating a very rapid metabo- 
lism.* 

A barely detectable trace of hy- 
droxyproline in the plasma resulted in 
a marked urinary excretion, both in an 
adult* and in infants, suggesting that 
the renal threshold for hydroxyproline 
is very low. Hydroxyproline execre- 
tion follows proline excretion so 
closely that some common mechanism 
must be postulated. If both substances 
were reabsorbed at a common site in 
the renal tubule, and proline was re- 
absorbed preferentially to hydroxy- 
proline, then the increase in the glo- 
merular filtration rate would present 
the tubule with more proline than 
could be reabsorbed, and this would 


*Hydroxyproline feeding experiment: A 
normal adult weighing 70 kilograms ingested 
3.5 Gm. of L-hydroxyproline in about 250 ml. 
of water. Thirty minutes later his blood 
contained about 500 uzg of hydroxyproline per 
100 mil. plasma, (i.e., at the level — de- 
tectable with certainty) ; the plasma levels of 
roline and other amino acids were normal. 

he urine passed during the first hour after 
taking the hydroxyproline contained 25 ywg in 
the standard volume; all other amino acids 
were normal and proline was absent. In all, 
15 mg. of hydroxyproline was excreted, all 
within the first two hours. 
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block the reabsorption of hydroxypro- 
line. Henee, both proline and hy- 
droxyproline would appear in the 
urine in comparable amounts. 

In young infants, the renal tubule 
is presented with far more hydroxy- 
proline in the glomerular filtrate than 
in older children. This might suggest 
that the hydroxyproline blocks the re- 
absorption of proline, and thus causes 
the exeretion of proline and hydroxy- 
proline simultaneously. This is the 
converse of the above hypothesis and 
can be rejected on the following evi- 
dence. Proline was absent from the 
urine, but not the blood, of an adult 
who exereted an amount of hydroxy- 
proline comparable to these infants 
after ingesting a test dose. Further- 
more, an infant aged 7 weeks, not 
included in this series, who was fed 
the bulk of her nitrogen in the form 
of a hydrolysate free from 
hydroxyproline, exereted normal 
amounts of proline for her age, but 
no hydroxyproline. Before this spe- 
cial diet was instituted she was breast 
fed, and both proline and hydroxypro- 
line were present in the urine.** 

These results show that hydroxy- 
proline in the glomerular filtrate does 
not hinder the reabsorption of proline 
in the adult kidney and that an infant 
can exerete proline in the absence of 
hydroxyproline. 


easein 


Taurine, Cystine, and Lysine.— 
Taurine is present in large amounts 
in the urine passed a few seconds after 
birth, and must, therefore, be excreted 
by the fetal kidney. The average 
amount exereted falls to a low value in 
the course of the first four days of life. 
It then rises from about the tenth to 
the fiftieth day in both premature 
and full-term infants. In many speci- 
mens, however, taurine is absent from 
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the urine, a finding never encountered 
among children over 1 year of age on 
a normal diet. 

Most specimens of urine high in 
cystine were low in taurine. There 
is also a marked positive correlation 
between the amount of cystine and the 
amount of lysine present in a speci- 
men of urine, and a negative correla- 
tion between the amounts of lysine 
and taurine. 

The large amounts of taurine pres- 
ent in cord blood, fetal urine, and the 
urine of the first days of life can best 
be explained by some peculiarity of 
fetal metabolism. There are three 
possibilities: the placenta may con- 
centrate taurine as it does certan a- 
amino-acids* but, unlike these, taurine 
has no known function. Alternatively, 
the mechanism for taurine catabolism 
may not be fully formed. As the third 
possibility, more taurine may be 
formed than in the older child, be- 
cause alternative pathways for cystine 
metabolism are not functioning effi- 
ciently. 

The moderate rise in taurine excre- 
tion oceurring about the tenth day is 
probably due to the inerease in glo- 
merular filtration rate that occurs then 
combined with a low rate of renal 
tubular reabsorption. The higher ex- 
cretion of taurine in premature in- 
fants than in full-term infants from 
the fifteenth to the fiftieth day of life 
is probably due to the latter factor. 
The very low taurine levels (5 pg or 
less) in some specimens of urine 
during the first two weeks of life 
seemed to be associated with a high 
cystine output. This can possibly be 
explained by a reduced production of 
taurine from eystine, following the 
loss of excessive amounts of eystine in 
the urine, as it is known that taurine 
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is an intermediate metabolite of eys- 
tine, some cystine being converted to 
taurine, and some cystine to inorganic 
sulfate. On the other hand the fall 
in urinary taurine levels that occurs 
about the fiftieth day may be due to 
a change from human to cow’s milk 
feeds. Jonxis'® found that infants fed 
cow’s milk exereted less taurine than 
infants fed human milk; cow’s milk 
contains much less eystine than human 
milk. 

The plasma lysine level was high 
both in cord blood and on the 
first day of life. Subsequently it fell 
but remained higher than in older 
children. This suggests a reduced rate 
of catabolism of lysine for a time after 
birth, since lysine cannot be synthe- 
sized by the body. In the fetus this 
may be accompanied by a placental 
concentration gradient for lysine. 

The variability of urinary lysine ex- 
eretion from infant to infant, in the 
absence of corresponding changes in 
blood level, reflects the variation in 
the efficiency of renal tubular reab- 
sorption of lysine. On the other hand, 
the relative constancy of lysine excre- 
tion in different specimens from the 
same infant suggests that a true dif- 
ference in renal maturity is involved. 
The reabsorption of the bulk of the 
lysine in the glomerular filtrate in 
some infants, in spite of the raised 
blood level, may signify greater fune- 
tional maturity of the kidney. Exere- 
tion of lysine in amounts greater than 
7 weg in the caleulated volume suggests 
renal tubular immaturity; such an 
excretion of lysine is commoner among 
premature than full-term infants. The 
association of lysine with cystine sup- 
ports previous evidence that lysine 
and eystine are reabsorbed at a com- 
mon site in the renal tubule." The 
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much smaller proportion of older chil- 
dren and adults than of infants ex- 
ereting large amounts of lysine and 
eystine suggests that, in the majority 
of cases, the renal tubule acquires the 
ability to reabsorb lysine and cystine 
during the first year of life. 

Ethanolamine.—A high rate of pro- 
duction or a low rate of catabolism of 
ethanolamine in the fetus and new- 
born infant is suggested by its presence 
in their blood, since ethanolamine is 
not found in the blood of older chil- 
dren or adults. 

The high exeretion of ethanolamine 
in utero and on the first day of life 
in full-term infants can be contrasted 
with its exeretion in premature in- 
fants, where the peak is not reached 
till the sixth day. In both full-term 
and premature infants there is there- 
after a steady decrease in ethanola- 
mine excretion with time, the two 
eurves running roughly parallel and, 
on the average, with a three-week in- 
terval on the abscissa. 

In older children exeretion of nota- 
ble amounts of ethanolamine occurs 
in liver disease,** and it is possi- 
ble that its exeretion in the newborn 
infant is associated with hepatie im- 
maturity. 


B-Amino-Isobutyric Acid.—There is 
considerable variability in the exere- 
tion of this B-amino-acid in all age 
groups. The average amount excreted 
by neonates is, however, considerably 
higher than the average amount ex- 
ereted by older children and may be 
explained by the high blood level in 
neonates. In the fetus the blood and 
urinary levels are still higher. This 
in turn suggests a metabolie difference, 
but very little is known about the 
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metabolism of this B-amino-acid excep! 
that it ean apparently be derived from 
nucleic acid.’ 


Tyrosine—There is a marked posi- 
tive correlation between the amount 
of tyrosine excreted and the degree of 
prematurity. This might be due to a 
renal tubular leak or to the reduced 
ability of premature infants to metab- 
olize tyrosine,’ ** but as the blood 
was not examined in these particular 
eases, nor the urine investigated for 
intermediate metabolites of tyrosine, it 
is not possible to decide between these 
alternatives. 


Conjugated Amino Acids.—The 
close similarity between the urinary 
conjugated amino acids of adults and 
of infants less than 4 days old, as 
found in this series, is in striking con- 
trast to the differences in free amino 
acids. This similarity extends to the 
different fractions as well as to the 
total amount of conjugated amino 
acids. 

The identity of the conjugated 
amino acids adsorbed by the acid resin, 
Zeo-Karb 225, is not known. Sinee, 
however, the resin used will adsorb 
only small basie molecules, they prob- 
ably are mostly di- , tri- , and tetra- 


peptides. 

In both adults’ and infants’ urine 
the fraction adsorbed by the weak-base 
resin consists largely of conjugates of 


glycine and glutamic acid. In adults 
it has been shown that hippurie acid 
and phenylacetylglutamine are the 
more important components of this 
fraction.*® If this is true of infants, 
it suggests that the ability to produce 
benzoic and phenylacetie acids, and to 
conjugate (i.e., “detoxicate”) them, is 
well developed by the second day of 
life. 
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The conjugated amino acids ad- 
sorbed by neither resin may be com- 
bined as polypeptides, proteins, or 
mucoproteins with too high a molee- 
ular weight to be adsorbed, or as 
eyelie peptides with no free amino or 
carboxyl groups, or conjugated with 
sugars or sugarlike substances. 

Sugars.—Lactose was, of course, 
present in all feedings and, from 
about the sixth day, sucrose was 
present in some of the artificial feed- 
ings. The absence of large amounts 
of these sugars from the urine in most 
eases, with the presence of galactose 
and sometimes fructose, is evidence of 
the normal activity of lactase and 
suerase in the gut, assuming normal 
absorption; lactase appeared to be 
active even in a 32-week premature 
infant (No. 4) on the fourth day of 
life.* An exception was the infant 
who, at the age of 3 days, was given 
feedings containing sucrose and who 
excreted large amounts of sucrose in 
the urine, but no fructose; his galac- 
tose, lactose, and glucose excretions 
were normal. This may be taken to 
indicate normal lactase and dimin- 
ished suerase activity. 

Fructose and galactose were gen- 
erally present in the urine in only 
moderate amounts, indicating efficient 
conversion to glucose and glycogen in 
the liver. An exception to this was 
the presence of large amounts of fruc- 
tose in the urine of one very prema- 
ture infant, who was being fed fairly 
large amounts of sucrose, indicating a 
saturation of the capacity of the liver 
to deal with fructose, possibly on ae- 
count of immaturity. 

Glueose was occasionally present in 
amounts up to 20 mg. per 100 ml. of 
urine in infants in this series, while in 
normal older children values above 5 
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mg. per 100 ml. are rare. Norval and 
associates’ found that the blood sugar 
level in infants during the first six 
days of life was 61 + 15.6 mg. per 100 
ml. (mean + standard deviation), 
while later the blood sugar rose to the 
adult level.?° 

The presence of glucose in the urine 
while the blood sugar level is so low 
suggests that there is reduced renal 
tubular ability to reabsorb glucose. 
This would fit in with the evidence of 
renal immaturity suggested by the 
pattern of amino acid excretion, but 
the fact that only a small amount of 
glucose was excreted suggests that, in 
respect to glucose, over-all renal tubu- 
lar function at this age is nearly as 
efficient as in the older child. Possibly 
a few nephrons have a markedly 
lowered threshold for glucose, while 
the majority have thresholds above 
the blood glucose level. 

Concentration.—As measured by 
creatinine concentration, the fetal 
urine is very dilute indeed, but within 
a few hours of birth the full-term in- 
fant’s urine has become very concen- 
trated, the concentration then falling 
steadily during the next few days of 
life. This may be interpreted as a 
rapid assumption by the renal tubule 
of the power of reabsorbing water, 
perhaps its most important function, 
followed by the passing of more dilute 
urine as the intake of fluid increased. 
Only very few infants excreted a con- 
centrated specimen of urine after the 
fourth day of life. Some of these 
were dehydrated, but it was not true 
of all of them and some apparently 
dehydrated infants passed dilute spec- 
imens of urine. 

Premature infants did not econcen- 
trate their urine, during the first three 
days of life, to the same extent as full- 
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term infants, again suggesting that 
their kidneys are less mature in fune- 
tion. The slight rise in concentration 
on the third and fourth days may have 
been due to dehydration. 
CONCLUSIONS 
We suggest that the various changes 
in exeretion of amino compounds in 
infaney are determined by alterations 
in the metabolism in the developing 
infant and by the functional maturity 
of the renal tubules and glomeruli. 
Our findings lead us to believe that: 


1. The presence of proline in the 
urine is due to a low rate of renal 
tubular reabsorption. 

2. During the first few days of life 
in full-term infants, and first weeks of 
life in most premature infants, the 
low glomerular filtration rate masks 
this tubular inefficiency and causes 
proline to be absent from the urine. 

3. In the smallest premature infants 
the renal tubule is relatively even less 
efficient and permits the excretion of 
proline during the first few days. 

4. The exeretion of large amounts 
of lysine and cystine by a proportion 
of infants is the result of a similar 
dysfunction of the renal tubules. 

5. On the other hand, in all but the 
smallest premature infants, the renal 
tubules can reabsorb glucose and the 
essential amino acids leucine and 
valine nearly as efficiently as in the 
older child. 

The inereased concentrations of 
taurine, lysine, ethanolamine and ~- 
amino-isobutyrie acid in the blood and 
urine of the fetus are probably due to 
differences in metabolism. These dif- 
ferences may be due to placental ac- 
tion or ‘‘immaturity’’ of the liver. 
The delay in fall of urinary ethanol- 
amine and f-amino-isobutyrie acid, 
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and the persistent high blood lysine 
level after birth may indicate that the 
liver is primarily responsible in re- 
spect to these amino compounds. 


SUMMARY 


The amino acids have been exam- 
ined in 273 specimens of urine from 
119 infants, aged from a few hours to 
8 months. Sixty of these specimens 
have been examined for sugars. In 


addition, six specimens of fetal urine 


have been examined for amino acids 
and sugars. The amino acids have 
been examined in twenty-four speci- 
mens of venous or capillary blood from 
these infants, and twelve specimens of 
blood from the umbilical cord. 

The plasma contained far more ly- 
sine, ethanolamine, 8-amino-isobutyrie 
acid and, in the ease of cord blood, 
taurine than did that of older children. 
These amino compounds were also 
present in high concentration in urine 
passed at birth. The amounts ex- 
ereted fell progressively thereafter but 
at different rates for the different 
amino compounds. 

From about the sixth day in full- 
term infants, or the fourth week in 
premature infants, the urine contained 
high coneentrations of proline and 
hydroxyproline, dropping to the very 
low levels normal for older children by 
the fifth to the seventh month. 

About a third of the specimens of 
urine, particularly those from prema- 
ture infants, contained more lysine 
and, often, more eystine than those 
from older children. 

Glucose was present in about one- 
third of the specimens in concentra- 
tions slightly exceeding those found in 
older children. Fetal urine contained 
small amounts of fructose and glucose 
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and, in one ease, a sugar tentatively 
identified as mannose. 

The appearance in blood and urine 
of greater amounts of taurine, lysine, 
ethanolamine, B-amino-isobutyrie acid 
and hydroxyproline than in the older 
child is considered to be due to quan- 
titative or qualitative differences in 
the intermediary metabolism of these 
compounds. 

A less efficient renal tubular reab- 
sorption mechanism than in the older 
child is probably responsible for the 
increased exeretion of proline and, in 
some cases, lysine and eystine; this 
lower efficiency is more marked and 
lasts longer in the premature than in 
the full-term infant. 

A low glomerular filtration rate 
during the first few days of life in the 
full-term infant, or first few weeks of 
life in the premature infant, is con- 
sidered responsible for the relative ab- 
sence of proline and hydroxyproline 
from the urine during this period. 

We wish to thank the nursing staff of 
Queen Charlotte’s Maternity Hospital for 
collecting the majority of specimens. 
knowledgments are also due Dr. H. V. L. 
Finlay of Hillingdon Hospital and the 
staff of the Premature Baby Unit at Ham- 
mersmith Hospital for their help. Our 
thanks are due Mr. Peter Cull and Mr. 
G. V. G. Lythe, of the Department of Medi- 
eal Illustration at The Hospital for Sick 
Children, who drew Figs. 1 to 8. 

The laboratory investigations were made 
possible by the Research Committee of The 
Hospital for Sick Children, which allowed 
one of us (L. 1. W.) a research fellowship. 
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LOEFFLER’S PNEUMONIA ASSOCIATED WITH 
HY POGAMMAGLOBULINEMIA 


Cuartes Aziza, M.D., anp JoserH H. Lapin, M.D. 
New York, N. Y. 


ECENT work on the relationship 

of low levels of blood gamma glob- 
ulin to susceptibility to infeetion® * * 
stimulated us to report this case of 
Loeffler’s transitory, migratory pneu- 
monia associated with eosinophilia, 
which showed elinical benefit from in- 
jections of gamma globulin. 


CASE REPORT 


The patient, R. M., aged 314 years, 
hospital No. 278014, had been adopted 
at 10 days of age, so that no family 
history is available. He did well un- 
til 7 months of age, when he developed 
an upper respiratory infection asso- 
ciated with wheezing. After three 
weeks, he beeame severely dyspneic, 
with infracostal retraction but with no 
hoarseness or cyanosis. Physical ex- 
amination on admission showed acute 
respiratory distress with prolonged 
expiration, moderate infracostal _re- 
traction, and inspiratory and expira- 
tory wheezing on the left side; there 
was no cyanosis or voice changes and 
no fever at this time; pulse was 130, 
and respiratory rate 50 per minute. 

X-ray of the chest showed consolida- 
tion of the left lower lobe with 
an initial white blood cell count of 
24,000 with 79 per cent segmented 
forms. Tubereulin tests and blood 
cultures were negative. On oxygen, 
with penicillin and  Terramycin 
intramuseularly, the temperature 
rose to 103° F. and the child 
became severly dyspneie, restless, 
and eyanotic, with blood-tinged, 
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frothy expectoration. Improvement 
became evident by the second day and 
x-rays on the fourth and seventh days 
were negative. Because of an episode 
of diarrhea, cystic fibrosis was con- 
sidered, but the stools were negative 
for starch and fat, and trypsin was 
present in 1:100 dilution. The blood 
count on the fourteenth day had fallen 
to 10,000, with 35 per cent segmented 
forms and 9 per cent eosinophils. The 
child was discharged after two weeks 
in the hospital. 

The essential facts of his other hos- 
pital admissions are shown in Table I. 
During his second hospital stay, of 
eighteen days, three separate pulmon- 
ary infiltrations were discovered, one 
accompanied by clinical signs of pneu- 
monia, leukocytosis and polynucleosis, 
and the other two by eosinophilia 
only. Another pneumonie episode re- 
sulted in a third admission for eighteen 
days, during which bronchoscopy was 
done to rule out a foreign body. Dur- 
ing the next nine months at home, in 
which he was treated with 25 to 50 mg. 
of cortisone three times a day, he 
seemed under control except for a few 
upper respiratory infections accom- 
panied by wheezing which seemed to 
increase when he ate strawberries, 
green peas, beets, and sweet potatoes. 
He had only slight reactions on intra- 
dermal testing with inhalants, molds, 
and most of the common foods. The 
fourth admission, of ten days, was 
made necessary by severe status asth- 
matieus, with little relief from any 
medication. The final, fifth admission, 
of four months in the hospital, is 
summarized in Table I and shows four 
separate episodes of pulmonary infil- 
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trations, usually associated with elini- 
cal symptoms, fever, and leukocytosis, 
and during the last seven weeks in the 
hospital, continuous treatment with 
erythromyein and ACTH or cortisone 
was instituted and he was given 
gamma globulin in doses ranging from 
5 ee. each week to 15 ¢.c. every two 
weeks. To this point, no further 
pneumonias have been reported. 

During the last admission, trypsin 
was again found in the stools but no 
starch or fat, and the concentration 
of chlorides in the sweat was 42 meq. 
per liter, normal for our technique. 
A bronchogram was negative. The 
blood total protein was 6.5 grams per 
eent, albumin 4.6, and globulin 1.9 
grams per cent. The gamma globulin 
level by the Tiselius method was 5.43 
per cent. The child’s blood group is 
A; the anti-B titer was 1:64. No 
Schick test could be done as injections 
had not been completed. 

For the last eighteen months he has 
been at home on 200 mg. of erythro- 
mycin a day, 37.5 mg. cortisone daily, 
and 10 ¢.c. of gamma globulin every 
two weeks. Monthly x-rays of the chest 
have been negative and the blood 
eosinophils have never exceeded 2 per 
cent. He tolerates all the foods and 
has been well except for slight wheez- 
ing when cortisone is omitted. 

The gamma globulin level rose to 
6.22 per cent at 214 years of age and 
10.40 per cent at 3 years 3 months, 
and the child is now getting Meticor- 
ten, 5 mg. daily, and gamma globulin, 
10 ¢.e. monthly. 


DISCUSSION 
A summary shows that our patient 
experienced at least nine episodes of 
pneumonias, roentgenologically proved, 
in the period from 7 months to 2 years 
of age, as well as one episode of severe 
status asthmaticus. Since injections of 
gamma globulin have been added to 
the regime of antibiotics and cortisone 
he has been free of pneumonia for the 

eighteen months to date. 


In this age group in the New York 

area, the pulmonary manifestations of 
cystie fibrosis of the pancreas are sta- 
tistically the most common cause of 
such frequent pulmonary infections,‘ 
but this diagnosis was adequately ex- 
cluded by the absence of steatorrhea, 
the normal trypsin in the stools, and 
the normal chlorides in the sweat. 
Bronchiectasis has been excluded by 
the normal bronchogram. A foreign 
body was unsuccessfully sought for by 
bronchoscopy. Pulmonary manifesta- 
tions of helminthiasis were disproved 
by repeated negative examinations of 
the stools for ova and parasites. The 
clinical course and the repeatedly 
negative tuberculin tests ruled out pul- 
monary tuberculosis. Familial dysau- 
tonomia was deemed improbable be- 
cause of the presence of tears and the 
absence of any automonie nervous 
system symptoms. 

The question then left to be solved 
was whether this was an allergie child 
who had nine episodes of bacterial 
pneumonia, fortuitously, or one who 
had Loeffler’s transitory migratory 
pneumonias or one in whom hypo- 
gammaglobulinemia was responsible 
for nine attacks of bacterial pneumo- 
nias. While intradermal tests were 
positive only to house dust and a few 
foods and clinical observation did not 
confirm the etiological importance of 
these skin reactions, nevertheless the 
episode of an afebrile status asthmati- 
cus, the eosinophils both in the nasal 
smear and in the sputum, and the al- 
most invariable blood eosinophilia 
make the diagnosis of underlying al- 
lergic pulmonary disease almost cer- 
tain. 

In Loeffler’s syndrome, multiple eti- 
ologies have been considered’: allergy, 
parasitic infestation, tuberculosis, and 
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bacterial infections. In those due to 
helminthiasis, the high eosinophil eount 
is coneomitant with the lung infiltra- 
tion, whereas in eases similar to our 
own® eosinphilia did not appear until 
the third or fourth episode of pneu- 
monia. The peak of eosinophilia is 
supposed to occur after the appear- 
anee of the pulmonary infiltration’ 
and in eases* with a stormy course 
(episodes of evanosis and apnea) the 
eosinophilia appeared only the 
eighth day, increasing to 41 per cent 
by the eleventh day. In one ease,” a 
white blood cell count of 325,000 with 
72 per cent eosinophils necessitated 
bone marrow studies to rule out the 
possibility of eosinophilie leukemia. 
While Loeffler’s syndrome has been re- 
ported to oeeur mainly in July and 
August, in our ease the repeated epi- 
sodes of fleeting pneumonias appeared 
in two consecutive winters. Harkavy'® 
reported pulmonary infiltrations with 
eosinophilia lasting many years in pa- 
tients with asthma of bacterial origin. 
The roentgenologie findings have been 
reported similar to those in pertussis 
and epitubereulosis'' or to the exuda- 
tive type of tuberculosis.*7 In facet, 
Loeffler did tubereulin tests on all his 
patients and found that one later de- 
veloped tuberculosis. 

In favor of the allergie etiology of 
the transient pulmonary infiltrations 
is Blanton’s'® finding that injections 
of epinephrine resulted in a transient 
complete clearing of the infiltrations, 
which returned the following day. 
Clinical improvement has been claimed 
from the injections of ACTH; de 
Vries and co-workers" noticed a leuko- 
eytosis associated with eosinopenia and 
lymphopenia, but this only 
twenty-four hours, with the lympho- 
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eytes increasing above their initial 


levels. 

In our patient, the leukocytosis was 
observed before any treatment with 
ACTH or cortisone, which is con- 
firmed by the cases reported by Squier® 
and Karan and Singer.** Since eosino- 
philia is by no means an uncommon 
accompaniment of infections, both in 
premature babies and in early infancy, 
the etiological significance of Loeffler’s 
syndrome of transient pulmonary in- 
filtrations associated with eosinophilia 
has always been doubted by critical 
workers. We ean find no reference in 
the literature to gamma globulin esti- 
mations in any group of such patients. 
It, therefore, seems possible that many 
of the so-called Loeffler’s syndrome 
‘ases were really repeated bacterial 
pneumonias due to agammaglobulin- 
emia or hypogammaglobulinemia. 

The gamma globulin level slowly 
rises from infaney to adult life, but 
the spread of values is so wide that 
great caution must be taken in judg- 
ing any particular figure. Thus Knapp 
and Routh, in a study of gamma 
globulin levels in normal children free 
of infection for at least one month, 
gave the range from 18 months to 4 
years of age as 3.3 to 12.1 per cent, 
with a mean value of 7.2 per cent. 
Corbeil and associates'’® report a mean 
level of 8.3 per cent between 1 and 2 
years of age by the Tiselius method. 
Hayles and ecolleagues™ consider 12.1 
per cent as the normal value in this 
age group and Orlandini and 
workers'® gave 8.54 + 1.13 per cent 
for 12 to 18 months, and 10.15 + 1.78 
per cent for 18 to 24 months. By our 
standards, employing the Tiselius elee- 
trophoretic method, the normal values 
from 1 to 3 years of age are 8.8 + 1.2 
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per cent. We may, therefore, assume 
that our patient’s value of 5.43 per 
cent, rising to 6.2 and finally to 10.40 
per cent after months of injections, is 
somewhat low. 

In general there are three different 
syndromes associated with gamma 
globulin deficiency. First are the 
groups reported by Janeway and asso- 
ciates’® with hypergammaglobulinemia 
and repeated nonspecific infections, 
in which the infection may start in 
the neonatal period and in which the 
tendeney to infection can be lessened 
by injections or normal gamma globu- 
lin. This ‘‘dysgammaglobulinemia’’ 
may be similar the the group reported 
earlier by Zuelzer and Apt*® in which 
transient pulmonary __ infiltrations, 
marked leukocytosis, eosinophilia up 
to 80 per cent, and hepatomegaly 
were associated with hyperproteinemia 
due to an increase in the gamma glob- 
ulin fraction up to 38 per cent. 

Second is the group in which hypo- 
proteinemia and hypogammaglobulin- 
emia are associated with edema.*'-** 
Repeated infections may be absent, for 
which fact the explanation given is 
that antibodies may be present in the 
other globulin fractions and also in 
the tissues. One such case has been 
reported associated with eosinophilia.** 

Third, only the gamma _ globulin 
fraction is decreased, together with 
a tendeney to frequent infections. 
The syndrome has been reported con- 
genital," ? or aequired.**° However, 
our case seems to be the first reported 
in the literature in which an initially 
low level rises during the period of 
injections to almost double the pre- 
vious level. Whether this means that 
the very high doses of gamma globu- 
lin injected raised the level of gamma 
globulin or that there was a concomi- 
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tant inerease in the ability of the 
body to manufacture gamma globulin 
cannot be answered now. 

The role which gamma globulins 
play in immunity is obviously diffi- 
cult to deseribe. We know there are 
specific gamma globulins, those with- 
out any immunologie activity; we 
know that some antibodies migrate 
with alpha globulin and beta globu- 
lin?? and we know the role of proper- 
din. Even the nature of the primary 
deficiency in gamma globulin is not 
sure; it seems to be a morphologic 
failure of plasma cell differentiation 
in the lymph nodes** as well as a de- 
crease of plasma cells in the bone mar- 
row.*’ The ability of these agamma- 
globulinemie children to develop a non- 
specific tolerance to infection, mainly 
to the gram-negative group of organ- 
isms, seems to stem from ‘‘an acute 
phase reaction,’’ but so far as is 
known they do not develop any true 
antibodies. Other modes of reaction 
have been reported,”® for example, the 
marked eosinophilia in staphylococcic 
infection. They respond to ACTH 
by an eosinopenia, proving the integ- 
rity of the pituitary-adrenal system. 

While agammaglobulinemia is a 
chronie disease, hypogammaglobulin- 
emia may be transitory.*°° One form 
is the transitory stage in the newborn 
infant, oceurring between the second 
and the third month, perhaps also in 
those premature infants with low 
levels. Another is the idiopathie hypo- 
gammaglobulinemia developed during 
severe bacterial infections, which re- 
turns to a normal level after recovery. 
In a group of twenty-five patients pre- 
senting infections refactory to anti- 
bioties, Schick and Harris" reported 
recovery following a few injections of 
gamma globulin (0.6 to 0.8 ¢e. per 
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Kg.); unfortunately no figures of 
gamma globulin levels were given in 
these cases. 

No definitive critical judgment on 
the etiological relationship of hypo- 
gammaglobulinemia to infection is as 
yet possible. The recent review by 
Good and Zak** mentions as one group 
of patients ‘‘children having transient 
hypogammaglobulinema of infaney as- 
sociated with an apparent delay in 
assumption of immunologic responsi- 
bility.”’ Our ease seems to fall into 
this group. 

SUMMARY 


A ease has been presented of a 
child who developed nine episodes of 
pneumonia associated with eosino- 


philia between 7 months and 2 years 


of age. Since then, with large doses of 
gamma globulin, he has had no febrile 
infeetion and his gamma globulin level 
has practically doubled from its in- 
itial low level of 5.43 per cent. The 
literature of Loeffler’s syndrome and 
on agammaglobulinemia and hypogam- 
maglobulinemia has been reviewed. 


We wish to thank Dr. H. Boynton of 
the American Red Cross (New York) for 
the generous supply of gamma globulin. 
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I have already observed, that in the first stage it is hard to discover this internal 
hydrocephalus. But when we meet with a patient under fifteen or sixteen years of age, 
seized with a slow fever of no certain type, and irregular in its accessions and remissions; 
when in that fever the patients vomit once a day, or once in two or three days; when they 
shun the light, and complain of a pain in the crown of their head, or over their eves, after 
the fever has continued for some time, or of a achs, (as they are commonly called); but it 
is observable, that in such cases this kind of pulse is always attended with a cool skin. 

When therefore, with a slow and irregular pulse we meet with thirst and a feverish 
heat, watching, a strabismus, or double sight, a delirium, and screaming, succeeding the 
symptoms mentioned in the first stage, we may strongly suspect water in the ventricles of 
the brain. But this is still more evident, when soon after the patient grows comatose, the 
pupil dilates and loses its motion, the pulse becomes quick, the cheeks are flushed, the 
tendons start, and convulsions follow. 

It is true indeed, that some of these very symptoms are observed towards the end 
of common fevers, in which, from the brain being much affected, the patient falls into a 
coma before his death. But a fever from water in the brain is easily distinguished from 
others, by attending to the whole course of the disease, and particularly to the pulse, which, 
after having been at first quick, becomes slow and irregular; and lastly acquires a greater 
frequency than ever. Besides, the screaming, squinting, and dilation of the pupil, rarely 
oceur in other fevers, 
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PEDIATRIC USE OF DIOCTYL SODIUM SULFOSUCCINATE 


Ferut Teverociu, M.D. 
Corpus Curisti, Texas 


ONSTIPATION is a common con- 
& dition during infaney and child- 
hood. Unfortunately it is usually 
brought to the physician’s attention 
only if severe or when it has persisted 
for some time. In many eases there 
is a history of the use of catharties, 
strong enema solution, ‘‘soapsticks,’’ 
and suppositories.*. In our experience 
the ‘‘laxative habit’’ is not restricted 
to the older age groups but is also a 
pediatrie problem. 

In artificially fed infants the consti- 
pation is sometimes due to the higher 
ealeium content of cow’s milk, inade- 
quate carbohydrate, and excessive pro- 
tein.» * It can often, but not always, 
be relieved or corrected by adjustment 
of the formula. 

Most constipation in infants and 
young children is of the atonie variety. 
It is usually purely functional due to 
the repeated use of enemas and cathar- 
ties, but congenital abnormality, such 
as Hirsehsprung’s disease, malnutri- 
tion, or metabolic disorders may be in- 
volved. Fortunately these latter 
causes are uncommon, although rick- 
ets, hyperthyroidism, thiamine de- 
ficiency, and anemia may be associated 
with loss of muscular tone and slug- 
gish intestinal peristalsis.® 

In older children constipation often 
accompanies a leptosome habitus, with 
general poor muscular ‘development 
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and a tendency toward lessened physi- 
eal activity. In the neuropathie child 
the constipation is often of the ‘‘spas- 
tie’’ type. In many children the in- 
convenience of leaving the schoolroom 
or reluctance to leave games or play 
results in stifling the urge to defecate. 
Repeated supression of the anorectal 
reflex causes eventual constipation.’ 

Such abnormalities as redundant 
mucosa or intestinal polyp may some- 
times be responsible for constipation. 
Anorectal conditions are less common 
causes, although anal fissure, hemor- 
rhoids, or a narrowed anal sphineter 
may be responsible.* 

Constipation gives rise to a number 
of nonspecific symptoms.. Although 
seldom a serious health hazard, dis- 
comfort and a sense of ‘‘ill-feeling’’ 
make treatment most desirable. Ano- 
rexia, ‘‘belehing,’’ flatulence, and nau- 
sea accompany a distended and pain- 
ful abdomen. Frequently the patient 
complains of  lassitude, headache, 
‘*chills,’’ or vertigo. Often the hard 
stool is accompanied by considerable 
pain and tenesmus and may be blood 
streaked from severe irritation or anal 
fissure. 

Dioctyl sodium sulfosueccinate, re- 
cently introduced as a feeal softener, 
appeared to offer several advantages 
over traditional agents in the treat- 
ment of constipation in infants and 
children. Both Wilson and Dickinson® 
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and Towsley” reported excellent re- 
sults from its use in constipated in- 
fants and children. It is the purpose 
of this report to present results we 
have obtained with this substance in 
a group of fifty such patients. 


MATERIALS AND METHODS 


Fifty constipated infants and chil- 
dren ranging in age from 5 weeks to 
14 years were used in the study. All 
were followed either in the outpatient 
elinies or pediatric wards of the Dris- 
coll Foundation Children’s Hospital, 
Corpus Christi, or the Well-Baby 
Clinie at Hermann Hospital and the 
Pediatrie Neurology Clinie (Blue Bird 
Clinic) at the Methodist Hospital in 
Houston, Texas. Some had a history 
of persistent chronic constipation; oth- 
ers had an acute or subacute episode 
of constipation due to other medieca- 
tion or to inactivity resulting from im- 
mobilization and bed rest. Dioctyl so- 
dium sulfosuecinate was given in the 
form of a soft gelatin capsule or as an 
aqueous solution.* 

The initial dose varied according to 
the age of the patient and the severity 
of the constipation. In infants of one 
year or less the initial dose was 20 
mg. a day. In the others it ranged 
from 25 to 100 mg. Dosage was in- 
ereased or decreased promptly as 
based upon the results obtained in each 
patient and the individualized effec- 
tive dose was then continued during 
the period of observation. 


Generally, medication was given in 
a single dose in the 6:00 p.m. feeding 
to infants or at night to older children. 


*Dioctyl sodium sulfosuccinate was sup- 
plied under the council-accepted brand name 
of Doxinate through the courtesy of Lloyd 
Brothers, Inc., Cincinnati, Ohio. Each soft 
gelatin capsule contains 20 mg. of dioctyl 
sodium sulfosuccinate; Doxinate solution was 
1 per cent in strength. The same drug is 
available under other trade names. 


In a few eases, however, medication 
was given both night and morning. 
The solution was always administered 
in milk or fruit juice to conceal its 
bitter taste. Medication in all pa- 
tients was continued for fifteen days 
or more. 

No attempt was made to control the 
diet or to establish proper habit time. 
The sodium sulfosuecinate was 
given without the patient’s knowl- 
edge; where capsules were used the 
patient did not know their purpose. 

A daily record was kept of the num- 
ber and consistency of bowel move- 
ments and of any side effects seen. 

RESULTS 

Infants Under 1 Year of Age— 
The effective dose in nine constipated 
infants aged 5 weeks to 8 months was 
10 mg. per day in two, 20 mg. per 
day in one, and 40 mg. in the other 
six. An anal fissure healed spontane- 
ously during treatment in three in- 
fants. At proper dosage levels soft 
normal stools were passed during 
treatment. 


Illustrative Case Report: M. M., a 
7-week-old Latin-American female in- 
fant, was brought to the clinie because 
she would go three days without a 
bowel movement. The stools were 
hard, lumpy, and __blood-streaked. 
Treatment with glycerine supposi- 
tories and enemas was unsuccessful, 
so she was placed on 1 per cent diocty] 
sodium sulfosuccinate with a dose of 
10 drops three times a day in her 
formula. On the third day she had 
two hard stools, but thereafter she 
had an average of two soft normal 
stools a day. There were no side ef- 
fects. 


Infants 1 to 3 Years of Age.—Six- 
teen constipated infants and children 
were treated. Seven were diagnosed 
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as having chronie constipation; geo- 
phagia was present in two; convulsive 
disorders were present in three; and 
the other four were immobilized due 
to hydrocephalus, poliomyelitis, or 
meningitis. 

A daily dosage of 50 mg. of dioetyl 
sodium sulfosuceinate was effective in 
twelve cases; 25 mg. was adequate in 
Soft normal daily 


the other four. 


stools were produced in all eases. 


Illustrative Case Report: L. G., a 
214-year-old Latin-American boy, was 
admitted with tuberculous meningitis 
and complicating hydrocephalus. 
Under oral treatment with para- 
aminobenzoie acid, isoniazid, and 
streptomycin, he beeame very con- 
stipated and had to receive enemas 
constantly for relief. Prune juice was 
tried without any success. Fifty milli- 
grams daily of dioetyl sodium sulfo- 
suecinate was then begun. By the 
third day he was having an average 
of one soft normal stool a day. 

Older Children.—Twenty-five chil- 
dren aged 4 to 14 vears were treated. 
Seventeen of these were immobilized 
due to surgery or disease requiring 
bed rest. Convulsive disorders were 
present in seven. In one ease of psy- 
chogenie megacolon, administration of 
dioetyl sodium sulfosuecinate seemed 
of definite benefit in the over-all man- 
agement of the Soft normal 
daily stools resulted from the daily ad- 
ministration of 40 to 50 mg. of dioetyl 
sodium sulfosuceinate in eighteen pa- 
tients, and 100 to 120 mg. in the other 


ease, 


seven. 


Illustrative Case Report: K. K., a 
615-vear-old girl, was admitted with 
a diagnosis of petit mal automatism 
which was being treated with Tridione 
and Dilantin. She was suffering from 
severe constipation and headache and 
frequently went from three to four 
days or longer without a bowel move- 
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ment. Mineral oil, milk of magnesia, 
prune juice, and enemas gave only 
temporary relief. Treatment with 100 
mg. of diocty] sodium sulfosuecinate 
resulted in daily soft normal stools, 
and her headache was much improved. 


General Observations.—Dioety| so- 
dium sulfosueeinate administration 
usually resulted in a bowel movement 
by the second or third day. The first 
part and sometimes all of the feces 
passed during the first movements 
were hard and dry, but in subsequent 
bowel movements they were soft and 
well formed. They remained so as 
long as the patient received the medi- 
cation. 

After fifteen days’ treatment, dioc- 
tyl sodium sulfosuccinate was pre- 
scribed pro re nata for ambulatory 
patients. The tendeney toward con- 
stipation in this group was found to 
be markedly diminished as evidenced 
by infrequent need for the drug. 
Where episodes of constipation would 
recur, it was easily treated by giving 
dioctyl sodium sulfosuecinate for two 
or three days. 

The medication in the immobilized 
patients was continued after the treat- 
ment period since the nursing staff 
preferred its routine use; they found 
the patients to be less irritable and 
appreciated the lessened need for time- 
consuming enemas. 

Watery stools were seen in three pa- 
tients prior to the reduction of dos- 
age. It could not be determined 
whether this was due to the dioctyl 
sodium sulfosuccinate or occurred as a 
part of the pre-existing constipation- 
diarrhea cycle. No other side effects 
were observed. 

Single daily dosage seemed to be as 
fully effective as was divided dosage 
in the few instances in which the lat- 
ter was used. 
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DISCUSSION 


Dioetyl sodium sulfosuecinate was 
very effective in relieving constipation, 
regardless of the type, in our group 
of patients. Results were most strik- 
ing in those patients with a history of 
chronic constipation. The pattern of 
constipation in these children had 
probably continued beeause of ha- 
bitual conscious or subconscious sup- 
pression of the anorectal reflex or of 
suppression due to pain and tenesmus. 

The reflex must have been rapidly 
regained since most of these patients 
continued to have normal stools after 
cessation of treatment. 

Our patients with chronie constipa- 
tion were quite irritable, and several 
complained of a migraine type of 
headache. Correction of the constipa- 
tion with dioctyl sodium  sulfosue- 
cinate appeared to eliminate the head- 
ache. In one of these the condition 
had been sufficiently severe to require 
analgesic drugs, but the need for these 
disappeared with correction of the 
constipation. 

In our opinion dioetyl sodium sulfo- 
succinate is the first really effective 
physiologie aid in treating constipa- 
tion in infants and young children. 
By a simple physicochemical action 
entirely on feeal material, the pattern 
of constipation appears to be readily 
broken. Furthermore, there is no ir- 
ritation of the bowel, no interference 
with nutrition, and no ‘‘rebound con- 
stipation.’’ 

We agree fully with previous inves- 
tigators® *° that the use of diocty] so- 
dium sulfosuecinate represents a real 
advance in the treatment of constipa- 
tion in pediatric patients. 


SUMMARY 


1. Excellent results were obtained 
in treatment of fifty constipated in- 
fants and children with dioetyl sodium 
sulfosuecinate. 

2. The feeal softening action elim- 
inates hard, dry feces. This seems to 
remove the principal cause of consti- 
pation. 

3. In artificially fed infants a daily 
dose of 10 to 40 mg. is satisfactory. 
Children from 1 to 10 years of age 
usually require 50 to 60 mg. daily, and 
those over 10 years a daily dose of 100 
to 120 mg. is usually satisfactory. 

4. Treatment for fifteen days is 
often sufficient although continued use 
pro re nata in ambulatory patients or 
routinely in immobilized patients may 
be desirable. 

5. Correction of constipation in 
children may relieve some of the an- 
noying symptoms referable to faulty 
elimination. 
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HEREDITARY SPHEROCYTOSIS IN THE NEONATAL PERIOD 


DraGNosis, INCIDENCE, AND TREATMENT 


CHARLES Suaptro, M.D., Aaron M. Josepuson, M.D., 
Simon RozenevaiG, M.D., AND AVNER KAUFFMAN, M.D. 
ILL. 


EREDITARY spherocytosis was 

described by Vanlair and Masius' 
in 1871, but only after Minkowski’s? 
report in 1900 did this disorder be- 
come one of the most frequently reecog- 
nized hereditary hemolytic diseases. 
Despite numerous studies, the onset of 
hereditary spherocytosis is difficult to 
ascertain, and its occurrence in the 
neonatal period has been reported in 
only thirteen documented  cases.*-™ 
Differentiation from other spheroeytie 


hemolytic syndromes present, at this 
time of life, may necessitate compli- 
eated laboratory investigations. 
Recently, we have observed a _ pa- 
tient in whom the fully developed pie- 
ture of hereditary spherocytosis ap- 


peared shortly after birth. This pa- 
per deals with the attempts to estab- 
lish the diagnosis on an objective basis. 


CASE REPORT 


L. M., a Negro male, was born at 
term, following a normal pregnancy. 
Ilis mother, aged 29 years, was known 
to have a spheroeytie hemolytie ane- 
mia, first diagnosed two years prior to 
delivery. Two siblings and the pro- 
positus’ father were clinically and 
hematologically normal. The hemo- 
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globin level of the cord blood was nor- 
mal (21 grams per cent); a complete 
blood count on the second day of life 
showed a hemoglobin of 15.4 grams 
per cent, with a red cell count of 4.2 
million per cubic millimeter. The di- 
rect Coombs test was negative. How- 
ever, a few spherocytes were seen in 
the blood film. The infant continued 
to gain weight normally. By the elev- 
enth day of life the hemoglobin level 
was 12.6 grams per cent, and sphero- 
cytosis was quite marked. In the en- 
suing days he beeame pale, without 
evidence of clinical jaundice. As can 
be seen from Table I, the hemoglobin 
level fell to 5.5 grams per cent on the 
forty-second day and _ subsequently 
stabilized at about 8 grams per cent. 
Similar changes were found in the red 
cell counts. The reticulocyte levels 
were consistently elevated. Bone mar- 
row aspiration, obtained on the forty- 
second day, showed marked erythro- 
eytie hyperplasia. Hemoglobin analy- 
sis'® was normal, and osmotie fragility 
studies (Table I) were compatible 
with the diagnosis of hereditary sphe- 
roecytosis. The liver and spleen have 
never been palpable. 

At the time of writing, the infant 
has been observed for seven months, 
with no change in the essential hema- 
tologie or physical findings. 

Laboratory Investigations—As can 
be found in Table I, spherocytosis be- 
came increasingly pronounced up to 
the eighteenth day and then persisted 
unchanged. The patient’s fresh blood 
revealed an increased osmotic fra- 
gility: 50 per cent hemolysis at 0.50 
per cent NaCl (control: 50 per cent 
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hemolysis at 0.44 per cent NaCl). 
This was much more marked after 
twenty-four hours’ ineubation at 37° 
C.—50 per cent hemolysis at 0.80 per 
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blood group tested could be demon- 
strated (Table 2). 

Serology was negative both in the 
propositus and his mother. 


cent NaCl (control: 50 per cent he- 
molysis at 0.48 per cent NaCl). 

The fetal (F) hemoglobin level of 
33.4 per cent on the forty-second day 
of life, as determined by the alkali de- 
naturation technique, was within nor- 
mal limits considering the age of the 
patient. However, persistent eleva- 
tion of this component has been noted 
oceasionally in hereditary spherocy- 
tosis.'® 


DISCUSSION 

Differential Diagnosis —The diagno- 
sis of hereditary spherocytosis in the 
newborn infant rests, besides a not 
always available positive family his- 
tory, on the exclusion of other condi- 
tions associated with spherocytosis. 
One must rule out septicemia with a 


TABLE I. Data, L. M. 


DAYS OF LIFE | 
Hb (Gm. 


11 | 18 | 23 | 40 | 42 | 48 


%) 12.6 6.2 
RBC (M/ 

cu. mm.) 
Spherocytes 
Reticulo- 

eytes (%) 
Coombs 

test 
Bilirubin 

(mg. %) 
Bone mar- 

row 


1.9 
+++ 


3.3 


++ 


12.9 


irythro- 
cytic hy- 
perplasia 
Increased 
(ineu- 
bated ) 


Inereased 


Osmotic 
(fresh) * 


fragility 
A: 66.6% 


analysis 
F: 33.4% 


*Control: 50% hemolysis at 0.44% NaCl. 
Patient: 50% hemolysis at 0.50% NaCl. 
7Control: 50% hemolysis at 0.48% NaCl. 
Patient: 50% hemolysis at 0.80% NaCl. 


TaBLE II. ImMuNoLOGIC ON BLOOD GRour INCOMPATIBILITY“ 


| ANTIBODIES (INDIRECT 
| coomBs) To: D, C, 
E. e, M, N, 8, 
P, Fja, K, Lua, 
Leb, Jka 


ANTI-Hr 
ANTIBODIES 


BLOCK- 
ING 


ANTI-Rh 
ANTIBODIES 
BLOCK- 

ING 


ANTI-B 
HEMO- 
LYSIN 


DIRECT 
COOMBS 


Neg. 


ABO 


SYSTEM SALINE 


SALINE | 


L. M. B 
Mother 
(FE. M.) oO Neg. Neg. Neg. 


*Tests performed by the Michael Reese Research Foundation. 


Neg. Neg. Neg. Neg. 


concomitant hemolytie process,’’ and, 
the most frequent cause, iso-immuniza- 
tion due to ABO, Rh-Hr, and other 
blood group systems. Since in some 
instances spherocytes in the blood film 
may not be conspicuous initially, other 


Although the mother was of blood 
group O, and the child of blood group 
B, no anti-B hemolysin was detected 
in the maternal serum.* Also, no evi- 
dence of immunization to any other 


*We are indebted to Dr. Hugh Chaplin, Jr., 
for performing these tests. 


5.5 6.6 7.0 8.1 &.8 
2.1 2.4 2.9 3.6 
+++ +4++ +++ 
12.6 13.6 12.9 8.2 
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hemolytic syndromes 
must also be considered: (1) heredi- 
tary nonspherocytic hemolytic ane- 
mia**-*°; (2) eytomegalie inclusion 
body disease****; (3) toxoplasmo- 
sis**-**; (4) congenital syphilis. How- 
ever, these diseases are readily differ- 
entiated by the elinieal picture and 
proper tests. It should be emphasized 
that our patient had a negative serol- 
ogy, revealed no evidence of infection, 
and did not exhibit any clinical symp- 
toms except pallor. 

Spherocytosis in hemolytic disease 
of the newborn due to Rh incompati- 
bility does oceur,*" ** but is far less 
common than when ABO ineompati- 
bility is the cause. But except for the 
ABO system (mother O, child B), no 
blood group incompatibility could be 
demonstrated. 

Most authors that 
heterospecifie pregnancy may cause a 
hemolytic process in the newborn in- 
fant, although immunologic proof may 
not be obtainable. As pointed out by 
Zuelzer and Kaplan** and Robinson 
and associates,“* the finding of high 
titers of anti-A and anti-B antibodies 
in the maternal sera is of little signifi- 
eanece. Witebsky®® has shown that 
when antibodies are not demonstrable 
in saline they may be recognized when 
albumin is used as the test diluent. 
Anti-A and anti-B hemolysins in all 
cases of erythroblastosis fetalis due to 
ABO incompatibility were reported by 
Crawford and co-workers*' and by 
Zuelzer.° The latter also found posi- 
tive results in 30 per cent of his con- 
trols, and concluded that the absence 
of such hemolysins was most signifi- 
eant in ruling out ABO inecompati- 
bility. 

The anti-B antibody titers in our 
patient and in his mother, tested in 


nonspherocytie 


agree such a 
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No anti-B hemol- 
the maternal 


saline, were normal. 
ysin was found in 
serum. 

It has long been postulated that 
spheroeytes, although morphologically 
similar, may be due to a great variety 
of mechanisms,** and some facts sup- 
porting this theory have recently been 
published.***° The presence of sphero- 
cytes in the peripheral blood is assoei- 
ated with increased osmotic fragility 
of the erythrocytes, regardless of the 
causative mechanisms. In hereditary 
spherocytosis the osmotie fragility ean 
be markedly enhanced by ineubating 
the red cells at 37° C. for twenty-four 
hours. The signifieance of this test is 
clearly shown by the observations of 
Young and associates," that in pa- 
tients with hereditary spherocytosis in 
whom spheroidicity and increased fra- 
gility were inconspicuous initially, the 
ineubation osmotic fragility was ele- 
vated. We are not aware of any 
studies pertaining to ineubation fra- 
gility tests in cases of ABO incompati- 
bility. Our patient’s red cells showed 
inereased osmotie fragility in the fresh 
state, and that was considerably more 
marked after incubation. 

It should also be noted that the elin- 
ieal courses of ABO incompatibility 
and hereditary spherocytosis differ 
somewhat. In the former, jaundice is 
usually apparent in the first few days 
of life, spherocytes are seen in the 
peripheral blood film, and only rarely 
does splenomegaly not ensue shortly 
thereafter. The hemolytic process is 
relatively mild, and clinical and hema- 
tologie improvement occurs within a 
few weeks. In the few cases reported 
of hereditary spherocytosis in the neo- 
natal period, icterus was _ usually 
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slight, pallor being much more promi- 
nent.***° However, the patients re- 
ported by Bernard and ecollaborators*® 
and Betke't had definite jaundice as 
part of their symptom complex. Betke 
refers to a few other patients with ic- 
terus, but in whom no tests for blood 
group incompatibility had been done. 
The presence of splenomegaly was 
variable. David and Minot considered 
it an outstanding physical finding. 
Maeauley and Hawksley could barely 
feel the splenic tip in their patients, 
which is not unusual in normal new- 
born infants. Our patient’s spleen 
has not yet been found enlarged on 
palpation. 

Thus the diagnosis of hereditary 
spherocytosis, as distinct from ABO 
incompatibility, is supported by the 
family history, increasing and _per- 
sistent spherocytosis, osmotic fragility 


tests showing considerable enhance- 
ment upon incubation, as well as by 


the clinical picture. The absence of 
pertinent hemolysins in the maternal 
serum likewise favors this diagnosis. 


Incidence.—Hereditary spherocyto- 
sis has long been thought to be in- 
herited as a simple Mendelian domi- 
nant. Race*? and Young*® have shown 
a marked paucity of affected relatives 
when testing large families. If one is 
to accept such a theory, they peint out 
that an excessively high rate of gene 
mutations would have to be postulated 
to account for those eases appearing 
without a family history. Also econ- 
flicting with the above theory is the 
established fact that, though clinically 
indistinguishable, hereditary sphero- 
eytosis may be the result of several 
factors. Prankerd and _ associates*® 
have demonstrated that abnormalities 
of phosphate partition found in this 
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disease may, in some instances, be cor- 
rected by the addition of adenosine to 
the cells, and in other clinically identi- 
cal cases, no such correction occurs. 

Hereditary spherocytosis may _be- 
come symptomatic at any time in the 
patient’s life. When the disease is 
manifest at birth, we believe that the 
responsible factors must have been 
operating in utero. 

The oceurrence of this disease in 
the Negro race has been reported in- 
frequently,**** and such reports have 
appeared only within the last eleven 
years. The majority of these au- 
thors express the concept that heredi- 
tary spherocytosis is rare in the Ne- 
gro. As this was contrary to our 
clinical impression, we reviewed all 
cases with this diagnosis seen by our 
department in the past three years. 
In our series of thirteen cases, four 
were members of the Negro race. The 
admission of Negroes at our hospital 
has averaged from 16 to 21 per cent 
in this interval of time. Our series, 
although numerically small, does not 
reveal any significant difference in 
incidence between Negroes and Cau- 
casians. 


Treatment.—The hemolytic process 
in hereditary spherocytosis is not 
often severe enough to warrant trans- 
fusion. In some eases, a small blood 
infusion may be deemed advisable 
when the circulating hemoglobin 
level of the infant is perilously low.® 
Our patient’s hemoglobin level fell to 
5.5 grams per cent, but transfusions 
were withheld, there being no clin- 
ical symptoms. Betke’s case had a 
serum bilirubin of 25.4 mg. per cent 
on the fourth day of life. He at- 
tributed this to inadequacy of the 
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liver in clearing the cireulating bili- 
rubin, and performed exchange trans- 
fusions in order to prevent kernie- 
terus, 

The definitive treatment of heredi- 
tary spherocytosis is splenectomy. 
Although the underlying red cell ab- 
normality remains unchanged, this 
operation results in a clinical cure. 
In children and adults there is no 
detrimental effect to the patient when 
the spleen is removed. In infants 
there is some debate as to whether 
this operation may not render them 
more susceptible to future infections. 

King and Shumacker™ reported 
five cases of hereditary spherocytosis 
from three families, all of whom had 
splenectomies before the sixth month 
of life. Four developed meningitis 


in from six weeks to three years post- 
operatively; one died. The fifth in- 


fant died a few days after his opera- 
tion, of a rapidly fatal, febrile ill- 
ness. Gruber and co-workers® re- 
ported the death of a premature in- 
fant, 35 weeks’ gestation, fourteen 
days postsplenectomy, of an over- 
whelming bacteremia. The infant 
had had an aeute thrombocytopenia, 
was operated fourteen hours 
after birth. Ferguson, quoted by 
King,* reported one death from 
tracheobronehitis a year following 
splenectomy, in a series of nine pa- 
tients with congenital hemolytie ane- 
mia so treated. All were under 6 
months of age at the time of surgery. 
In Newns’ patient splenectomy was 
performed at 10 weeks of age and the 
infant died one month later of bron- 
chopneumonia and suprarenal hemor- 
rhage. 

Diamond, Conrad and Sehmidt, Abt, 
Wilson, David and Minot, Edwards 


and 
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and Heaton* * * 1 7% °* reported sue- 
cessful operations with no postopera- 
tive mortality. In thirty-seven eases 
of splenectomy for congenital hemo- 
lytie icterus, ten in patients younger 
than 7 months, Walter and Chaffin®’ 
noted no such dire effects in a follow- 
up ranging from 10 months to 13 
years. A few other cases of splenec- 
tomy in infants for varied reasons 
have been reported.®* In none was 
inereased susceptibility to infections 
noted. Only one patient in our series 
was under one year of age at the time 
of splenectomy (5 months), and after 
seventeen months of observation the 
child has remained quite well. 

Although the final decision regard- 
ing this problem awaits more data, 
it has been our policy that any pa- 
tient in whom the diagnosis of heredi- 
tary spherocytosis established 
should be splenectomized even if he is 
under one year of age, if the clinical 
status requires it. 


SUMMARY 


A ease of hereditary spherocytosis 
in a newborn Negro male is pre- 
sented. 

The methods of establishing the 
diagnosis of hereditary spherocytosis 
in the neonatal period are discussed. 

Hereditary spherocytosis is due, 
in all probability, to multiple genetic 
factors, and these may be operating 
in utero. 

The question of splenectomy in in- 
fants with hereditary spherocytosis 
is discussed. 
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At no period in life does the cultivation of a cheerful disposition tend more power- 


It is a common ob- 


servation, founded upon experience, that fretful and peevish children seldom thrive well; 
and it is amazing how soon, by mismanagement or neglect, their naturally cheerful and 
joyous dispositions may become impaired, or exchanged for a state of almost constant 


fretfulness and discontent. 
A due attention to the moral education of children is seldom commenced sufficiently 


early. 


Although it is true, that many of the passions have no existence during infancy, 


while others may be said to be still in the bud, nevertheless, even in the cradle, the ex- 
hibition of fear, anger, resentment, jealousy, and their kindred emotions, is by no means 
unfrequent—and if not counteracted by a firm, prompt, and judicious management, these 
passions become often prematurely developed to a fearful extent—impairing the present 
health and comfort of the child, and sowing the seeds of discomfort and suffering, to 
destroy the happiness of the whole remaining period of its existence, 

D. FRANCIS CONDIE, ON THE DISEASES OF CHILDREN, 1871 
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NEONATAL HEPATITIS IN SIBLINGS 


M. G. Pererman, M.D. 
MILWAUKEE, WIs. 


EONATAL hepatitis is a general 

all-inclusive term, probably as 
satisfactory as any unless the specific 
etiological agent is known. There have 
been five cases of neonatal hepatitis 
in siblings reported in the literature.*-* 
I wish to present an additional two 
cases in each of two families seen in 
private practice within a period of two 
years. In these cases, syphilis, eryth- 
roblastosis, toxie agents, and nutri- 
tional disorders have been excluded 
so far as possible. All four patients 
showed the same liver lesions with in- 
filtration of the portal areas, myelo- 


poiesis, and many multinucleated giant 


cells. One sibling had an obliterated 
common duct, but the liver showed the 
same pathology as that of his sister. 
Both infants had bile in the stools. 
A thorough search was made for cyto- 
megalie inclusion bodies and they were 
not found. We were not successful 
in obtaining liver biopsies on the 
mothers of these patients. 

A review of these cases revealed a 
similar picture in each; namely, an 
early development of a progressively 
inereasing jaundice. In Cases 1 and 2 
the mother gave a history of an infee- 
tious hepatitis at 12 years of age. Fol- 
lowing this, however, she delivered 
one child, her first pregnancy, with 
no history of jaundice or liver dis- 
ease. After the third pregnancy, or 
the delivery of the second patient 
with jaundice, the mother was found 
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to have gallstones. In Cases 3 and 4 
there was no known history of jaun- 
dice in the mother. In case 4 there 
was a developmental defect in the bili- 
ary system. This perhaps could be 
due to an early infection of the liver 
during pregnancy with the subsequent 
liver damage and developmental de- 
fect. In all these cases the hepatitis 
eould be viral in origin and the 
mothers were probably carriers. 


CASE REPORTS 


Case 1.—Marsha P., born July 15, 
1952. This one-month old infant was 
admitted to Milwaukee Children’s Hos- 
pital on Aug. 22, 1952, with a history 
of frequent bowel movements since 
birth. The stools were described as 
gray, and on three occasions contained 
bright red blood. Two days prior to 
admission she vomited some pink ma- 
terial and then seemed to be in a coma. 
She was taken to another hospital, and 
the mother was informed that the child 
was eating fine and having no diarrhea 
stools. On August 22 the mother no- 
ticed that the infant was not breath- 
ing normally and seemed pale. There 
was no history of cyanosis. 

Physical examination revealed an 
acutely ill, pale, comatose white infant 
in shock, with acetone breath. The 
respirations were very shallow and 
rapid and the breath sounds harsh 
and depressed. The heart was normal. 
The abdomen was distended and no 
masses were palpable. She was treated 
with whole blood transfusions, 1/6 
molar Na lactate, and glucose intra- 
venously, but died nine hours after ad- 
mission. 
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Laboratory studies revealed 9,800 
white blood cells with 26 per cent seg- 
mented nuelei, 1 rod and staff nucleus, 
5 per cent myeloeytes, 4 per cent 
monocytes, and 64 per cent lympho- 
cytes, 1.92 million red blood cells, 6.5 
hemoglobin. Urine: albumin +, ace- 
tone +, and 10 white blood cells. The 
remainder of the urinalysis was nega- 
tive. The Kline microscope slide and 
precipitation test was negative. 

Significant Post-mortem Findings.— 
The liver weighed 135 grams and was 
pale and yellowish green. It was 
rather firm, and eut with more resist- 
ance than usual. The cut surface 
did not bulge and was mottled and 
dull brownish green. 


The portal spaces were moderately 


enlarged and showed no _ significant 
lyvmphoeytie infiltration. Radiating 
from the portal spaces there were in- 
tracellular bundles of connective tis- 
sue diffusely distributed. The liver 
cell cords were separated by these col- 
lagenous bundles and most of them 
contained a large amount of granular 
vellow brown pigment. Many eanalie- 
uli contained bile plugs. The duets 
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were not hyperplastic. A few blood- 
forming centers were present. There 
were many multinucleated giant cells. 
(Fig. 1.) 


Case 2.—Mary P., born Aug. 8, 
1953. This patient, a sibling of Marsha 
P., was admitted to Milwaukee Chil- 
dren’s Hospital at 23 days of age with 
the following history. The infant had 
a normal birth and weighed 8 pounds 
10 ounees. She had been in apparent 
good health until 2 days before admis- 
sion, when it was noticed that the 
stools were white and the eyes yellow. 
The parents were alarmed because of 
the similarity of the symptoms to those 
of a sibling who had died the vear pre- 
viously. 


Physical examination revealed a 
well-developed, well-nourished, white 
female in no acute distress. The eyes 
were icteric and the liver was palpable 
5 em. below the costal margin. The 
stool passed during examination was of 
normal color and consistency, but foul 
in odor. Three days following admis- 
sion the child was doing poorly. 
She started vomiting and passed 
changed blood per rectum. She also 


Fig. 1. 
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started to pass deep amber urine 
packed with red blood cells. The 
bleeding tendencies continued in spite 
of supportive measures, which included 
whole fresh blood, fresh plasma, and 
natural and synthetic vitamin K. 
Seven days following admission the 
urinary output became deficient and 
she became quite edematous. She also 
developed an ileus at this time, which 
was treated unsuccessfully with pro- 
stigmine. Nine days following admis- 
sion she appeared improved, the jaun- 
dice had subsided, she was less edema- 
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hepatitis at 12 years of age. There 
is one living child, a girl, aged 8, in 
good health, with no history of jaun- 
dice or liver disease. The mother was 
examined at the Mayo Clinie in 1953 
and found to have gallstones. She 
had a cholecystectomy elsewhere and 
unfortunately a liver biopsy was not 
obtained. 

Significant Post-mortem Findings.— 
The spleen weighed 28 grams and ap- 
peared to be moderately enlarged. The 
surface was smooth, with a few fibrous 
tags, and was medium red. The cut 


TABLE I. 


BLOOD 


Admission Day 


Second Hospital Day 


WBC’s 14,600 Blood sugar 93 mg. Blood sugar 154 mg. 
Seg. 50 Kline mocroppt neg. Prothrombin level 6% 
Nonseg. 3 Blood culture neg. 
Eos. 1 
Mono. 4 
Lymph. 42 
RBC’s 4.57 
Hb. (Gm.) 16.5 
Twelfth Hospital Day Thirteenth Hospital Day 
RBC’s 3.16 NPN 53 
Hb. (Gm.) 10 Creatinine 2. 
Chlorides 84 meq 
Fibrinogen 113 mg 
Prothrombin time 5% 
Labile factor 
(Quick) 25% of normal 
Platelet count 4,000 
URINE 
Admission Eleventh Hospital Day 
Reaction—Alk Albumin—0 Acetone—0 Reaction—acid Albumin—4+ Bile—+ 


RBC’s—4-6 Casts—0O Sugar—+ Dia- 
cetic—O WBC’s—2-4 

(Yeast fermentation showed marked fermen- 
tation, which proves presence of dex- 


trose or fructose.) 


tous, and the urine and stools were 
grossly free of blood. Eleven days 
following admission blood appeared in 
the stools and urine again and the res- 
pirations became irregular. Thirteen 
days after admission she developed 
pulmonary edema and started bleeding 
from the mouth and nose and died. 

The laboratory findings are shown 
in Table I. 

The mother was in good health 
throughout both pregnancies. Her past 
history revealed that she had infectious 


RBC’s—packed WBC’s—packed 
Stool (a) Examination was negative for ex- 
cess of starch granules and fat 
globules. The tryptic activity 
was 4+. 
(b) Positive for blood. 
(ec) Positive for unchanged bilirubin. 


surface was darker red and the normal 
markings were obliterated. The pulp 
was firm. The liver weighed 103 grams. 
The capsule surface was green. The 
liver cut with inereased resistance. 
The eut surface appeared jaundiced. 

The liver architecture was greatly 
distorted by diffuse fibrosis of an ex- 
cessive degree. The portal spaces were 
made out with some difficulty. Bile 
pigment was deposited heavily in the 
liver and Kupffer cells, away from the 
peripheral zone for the most part. The 
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cell cords were distorted and interrup- 
ted with connective tissue growth. 
There was some periportal infiltration 
made up of neutrophils, monocytes, 
and lymphoeytes. There were many 
multinucleated giant cells. Spleen: 
The corpuscles were atrophic. The 
pulp and sinuses were congested. Kid- 
neys: The glomeruli were approxi- 
mately normal, but some spaces con- 
tained albuminous precipitate. Many 
cortical tubules contained a similar ma- 
terial. The medulla was the site of 
inflammation, with many neutrophils 
in the tubules and in the interstitial 
tissue. (Fig. 2.) 

Additional notes: The breast tis- 
sue was hyperplastic and in many 
parts the ducts were greatly distended. 


2 
4 
¢ 


Case 3.—A 3-week-old Indian girl, 
Marilyn P., had been jaundiced since 
3 days of age, and had a rectal pro- 
lapse. She was a full-term normal 
delivery, 7 pound infant, admitted 
April 9, 1954. The liver was palpable 
3 em. below the right costal margin. 
The spleen tip was palpable 2 em. be- 
low the left costal margin. There 


were Mongolian spots over the right 
buttock. 


# 
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The urine showed urobilin, but no 
bile. The stool was positive for un- 
changed bilirubin; there were 6,300 
white blood cells with segmentals 27 
per cent, nonsegmentals 22 per cent, 
metamyelocytes 3 per cent, eosin- 
ophils 2 per cent, mononuclears 6 per 
cent, lymphocytes 39 per cent, con- 
siderable toxie granulation ; there were 
4,520,000 red blood cells, 14 grams 
hemoglobin. The sedimentation rate 
was 4 mm. in one hour ( Westergren) ; 
reticulocytes, 3.3 per cent; serum pro- 
tein, 5.2; A:G@ ratio, 4:1; phosphorus, 
0.3 mg.; alkaline phosphatase, 15 units 
(Bodansky) ; icterus index, 135 units; 
prothrombin time, 58 per cent; initial 
bilirubin, 9.2 mg., total 6.1; repeat 
study April 19, 1954, 7.1 mg. total 


Hanger’s test was 4 
plus. Bone marrow on April 20 
showed reticulum cell hyperplasia, pos- 
sibly nonlipid malignant reticuloendo- 
theliosis. Gamma golublin was given 
and the globulin in the serum inereased 
from 0.85 to 1.75 grams. The jaundice 
improved and disappeared completely 
on April 26. The liver and spleen re- 
ceded in size. On May 3 the patient 
became jaundiced again; the total 


and 3.96 direet. 


Fig. 2. 
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serum bilirubin was 10.3 mg., direct 
6.2 mg. A surgical exploration of the 
biliary tract was performed May 10. 
A liver biopsy showed subacute hepati- 
tis, probably viral and secondary to 
hyperplastic lymphadenitis. Postoper- 
atively, the jaundice improved slightly 
and the patient passed stools. The 
patient was discharged May in 
poor condition and died in the Indian 
Hospital, Neopit, Wisconsin, June 4, 
1954. 

Sections of the liver, spleen, and 
lymph node were sent to Milwaukee 
Children’s Hospital. Microscopie ex- 


amination showed: spleen extremely 
congested; lymph node, reticuloendo- 
thelial cells hyperplastic; liver, giant 
syneytial liver cells with many nuclei. 
Some of these contained large fields 
of granular pigment which seemed to 
be surrounded by zones of granular 
material. Occasionally a solid pigment 
plug was seen. The Kupffer cells 
appeared to be filled with pigment 
granules. The stroma was tremen- 
dously increased, almost completely 
replacing the parenchyma in all areas. 
The bile ducts appeared moderately in- 
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creased, but were not distended with 
bile. (Fig. 3.) 

The mother was A’, Rh’ (CDe-C), 
antititer negative in saline, albumin. 
Coombs slide test was negative. 

The father was O’, Rh’ Rh? (CDe-C) 


A direct Coombs test was negative. 


Thymol Thymol Total 
Turbidity Flocculation Bilirubin 
Father 4.14 0 0.6 
Mother 4.95 0 0.77 


Case 4.—<A sibling was admitted to 
the Wisconsin General Hospital Aug. 
10, 1952, at one week of age, because 
of bleeding from the nose and mouth. 


He was born Aug. 4, 1952, and weighed 
six pounds. He had Mongolian spots 
on the sacrum and jaundice of the 
skin and scleras. The liver was down 
2 em. below the costal margin. The 
blood count was normal, Coombs test 
negative, platelets 238,000, reticulo- 
cytes 3 per cent clot retraction poor, 
stool urobilinogen 2 Ehrlich units, 
urine negative for bile and urobilin, 
icterus index 33. Diagnosis: hypo- 
prothrombinemia. 

The infant was readmitted on Dec. 
9, 1952, because of increasing jaun- 
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dice for the preceeding three weeks. 
Examination revealed marked ieterus 
of the skin and scleras. The liver was 
4 em. below the costal margin. The 
urine showed bile 4 plus, hemoglobin 
5.65 grams, red blood cells 2,600,000, 
white blood cells 18,050, alkaline phos- 
phatase 35 (King-Armstrong) units, 
bleeding time 514 minutes, coagula- 
tion time 734 minutes, bilirubin direct 
13, total 23, fragility normal, stool 
urobilinogen 2 Ehrlich units. On Dee. 
13, 1952, the ieterus index was 102. 
The infant died Dee. 14, 1952. 

The post-mortem examination 
performed by Dr. D. Murray 
gevine. 


was 
An- 
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eystie duet, which was normal in size. 
Below the level of the eystie duct, the 
common duet lost its lumen and showed 
no opening into the duodenum. The 
ampulla was identified, but only a 
fibrous membrane. The liver showed 
coalescence of the remaining liver cells 
into giant cells, along with tremendous 
proliferation of the perilobular tra- 
beeulae into fibrous cords with com- 
pression of the liver tissue. Bile 


thrombi were seen and a significant 
proliferation of bile duet epithelium. 
The patient died of a purulent gen- 
eralized 
(Fig. 4.) 


pneumocoecie meningitis.’ 


“Post-mortem examination showed 
skin deeply golden in color; liver 
homogenous, dark green, and enlarged. 
the gall bladder and the eystie duet 
were patent. Common duct was a 
narrow fibrous structure with a tiny 
lumen above the eystoduodenal june- 
tion. The right and left hepatie duets 
were present and smaller than the 
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HIRSCHSPRUNG’S DISEASE IN THE NEONATAL PERIOD 
A Report or Five Cases, Four of WHIcH INVOLVED THE SMALL INTESTINE 


D. H. Bowpen, M.B., Cxu.B., M.R.C.P. (Lonp.),* A. M. GoopreLtow, M.D., AND 
J. D. Munn, M.D. 
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IRSCHSPRUNG’S disease is due 

to a congenital aplasia of the 
myenteric plexus of the intestine. 
From a consideration of the develop- 
mental anatomy of the alimentary 
tract there is no reason to doubt the 
possibilities that all or part of the 
nerve plexus may fail to develop. 
There has been, however, a remark- 
able uniformity of pattern among the 
reported cases of Hirschsprung’s dis- 
ease. The synonym congenital mega- 
colon presumes limitation of the 
aganglionie segment to the terminal 
portion of the large intestine and in 
fact the ganglionic aplasia extends 
proximal to the splenic flexure in less 
than 10 per cent of cases." 

The apparent constancy of this 
finding led Swenson and Bill? to pos- 
tulate that the condition was due to a 
failure of the pelvic parasympathetic 
to develop, whereas the vagal inner- 
vation of the small intestine and right 
colon was intact. This concept has 
persisted and the belief is widespread 
that aplasia of the myenteric plexus 
does not involve the right colon or 
the small intestine. As recently as 
1955 Nichols’ stated that ‘‘ Neurologic 
obstruction due to myenteric defi- 
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ciency or early Hirschsprung’s disease 
oceurs only in the colon—usually the 
left.’’ 

A possible reason for this miscon- 
ception is that patients with Hirsch- 
sprung’s disease involving the whole 
of the large intestine and a variable 
portion of the small intestine are 
likely to suecumb at an early age. 
Bodian and associates’ reported a 
case in which the aganglionie segment 
extended to the duodenojejunal flex- 
ure. The infant died at 10 days of 
age. In the case described by Ehren- 
preis,* the child died at 7 weeks. 
Sandegard?® recorded the first success- 
ful treatment of long-segment Hirsch- 
sprung’s disease. 

In the past two years we have seen 
five fatal cases of Hirschsprung’s dis- 
ease in which the symptoms com- 
menced in the neonatal period. Four 
of the patients showed ganglion 
aplasia of the whole of the large 
bowel and a portion of the small 
bowel. 

We think that the paucity of the 
reports of long-segment Hirsch- 
sprung’s disease in the literature re- 
fleets a lack of awareness of the ex- 
istence of the condition and suggests 
that these cases have usually been 
misdiagnosed. In view of this, and 
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because the condition presents pe- 
culiar problems of diagnosis and 
treatment, we present our findings. 


CASE REPORTS 


Case 1—M. F., a 3-month-old fe- 
male infant, was admitted with a his- 
tory of constipation from birth. At 
8 weeks the stools were tinged with 
blood and she started to vomit after 


Fig. 1.—A, 


ment or significant dilatation. Case 1. B, 
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large intestine was of normal caliber 
and tone; there were no constricted 
segments (Fig. 1, A and B). 

The clinical diagnosis at this time 
was constipation due to anal stenosis. 
Daily dilatation of the anus followed 
by a glycerin enema was rewarded by 
the passage of six soft stools. 

The infant was discharged but was 
readmitted one week later with a re- 
eurrence of symptoms. Radiological 


B. 


Colon almost entirely outlined with barium; no evidence of a constricted seg- 
Postevacuation film showing good tone with fairly 


good evacuation of the barium; no reflux into small bowel; some distended small bowel loops 


seen. Case 1. 
meals. On admission she was wasted, 
the abdomen was distended and tym- 
panitic, and masses of feces were pal- 
pated in the left colon. The anus was 
small and the reetum was empty. 
Radiological examination with a 
barium meal showed poor transporta- 
tion of the barium through the small 
bowel, with considerable segmenta- 
tion. However, only a small amount 
of barium reached the small intestine, 
as most of it was vomited. The 
barium enema indicated that the 


examination showed considerable dis- 
tention of the small bowel with many 
fluid levels. 

The history was considered to be 
strongly suggestive of Hirschsprung’s 
disease although the earlier radiologi- 
eal examinations seemed to have ex- 
eluded this condition. Laparotomy 
revealed tremendous dilatation and 
muscular hypertrophy of the whole 
small intestine except the last few 
inches of the ileum. The wall of the 
dilated intestine was purple and of 
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questionable viability. The cecum 
and colon were small and contained a 
few coneretions. The diagnosis of 
Hirschsprung’s disease, with the 
ganglion aplasia involving the large 
intestine and terminal ileum, was 
made. The condition of the child did 
not warrant an extensive bowel re- 
section. She died on the following 
day at the age of 344 months. 
Pathology—The clinical diagnosis 
was confirmed. There was complete 
absence of ganglion cells in the large 
intestine and the terminal 15 em. of 
the ileum. Proximal to the obstruc- 
tion the dilated and hypertrophied 
ileum was necrotic and _ infiltrated 
with leukocytes; no perforation had 
occurred. The other organs were 
normal; there was no evidence of 
fibrocystic disease of the pancreas. 


Case 2.—M. S., a 3-day-old female 
infant, was admitted to another hos- 
pital, with vomiting and failure to 
pass meconium. Laparotomy was per- 
formed, no organic obstruction was 
found, and the abdomen was closed. 
Following the operation she passed 
occasional small quantities of feces 
and the vomiting persisted. The in- 
fant was admitted to this hospital at 


18 days. Radiological examination 
was performed. The scout film dem- 
onstrated small bowel obstruction 


with fluid levels and a pneumoperi- 
toneum. The barium enema revealed 
the presence of a microcolon, and it 
was suggested that this portion of the 
bowel was aganglionie (Fig. 2). The 
condition of the child precluded 
further surgery and she died at 25 
days. 

Pathology.—tThe terminal ileum was 
perforated and the whole abdomen 
was a mass of friable adhesions and 
pockets of pus. The large intestine 
was of normal ealiber, and contained 
semisolid barium and feces. The 
terminal 15 em. of the ileum was nar- 
rower than the rest of the small in- 
testine. Proximal to this segment the 
bowel gradually dilated but there was 
no severe dilatation or muscular hy- 
pertrophy. 
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Microscopie examination demon- 
strated a complete absence of gan- 
glion cells in the large intestine and 
in the terminal 15 em. of the ileum. 
The dilated bowel showed extensive 
mucosal ulceration. The panereas 
was normal. 


Fig. 2.—Colon presents smaller than nor- 


mal caliber (microcolon). Small bowel loops 
appear of normal diameter for this age. 
ase 


Case 3.—P. W. was an infant who 
was well at birth. Vomiting com- 
meneed at 24 hours and he was ad- 
mitted at 5 days with severe abdom- 
inal distention. There was no visible 
peristalsis but bowel sounds were 
heard. Radiographic examination 
demonstrated distended loops of 
small bowel and free fluid and gas in 
the peritoneal cavity, indicating rup- 
ture of the bowel (Fig. 3). 

Laparotomy was performed on the 
day of admission. The jejunum and 
ileum were greatly distended; the 
terminal 10 em. of the ileum and the 
whole of the large intestine were of 
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smaller caliber than normal. An end- 
to-end ileocolic anastomosis was per- 
formed, the lower ileum and most of 
the cecum being resected. The ab- 
dominal distention recurred three 
days later and he died at the age of 
13 days. 

Pathology.—The ileocolie anastomo- 
sis was perforated and there was gen- 
eralized peritonitis. The colon and 
ileum were aganglioniec to a point 5 
em. proximal to the line of ileal re- 
section. The left kidney and ureter 
were hypoplastic. There was no evi- 
dence of fibrocystic disease of the 
pancreas. 


Fig. 3.—Considerable free air and fluid in 
abdomen indicating perforation of the intes- 
tine. Some air noted in partially filled small 
bowel loops; no evidence of gas in rectum. 
Chest clear. Case 3. 


Case 4.—K. R. was a male infant 
normal at birth; he passed meconium 
but vomited most of the feedings. He 
was admitted at 2 days, slightly jaun- 
diced, with abdominal distention but 
in no obvious distress. The anal 
sphincter was tight and the rectum 
was empty. On the day after ad- 
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mission he passed frequent, loose, yel- 
low stools. The vomiting subsided 
and he was discharged at 7 days. 
Symptoms recurred shortly, however, 
and he was moribund on readmission 
at 11 days. He passed two watery 
stools; the abdomen was distended 
but not rigid. 

Radiological examination was lim- 
ited to a scout film of the abdomen 
which showed small bowel obstrue- 
tion. He died at 12 days. 

Pathology—There was generalized 
peritonitis, but no evidence of per- 
foration was seen. The intestine was 
dilated as far as the splenic flexure. 
The distal constricted segment was 


Fig. 4.—Slight distention of small bowel 
loops, with fluid levels seen in upright projec- 
tion (fluid levels frequently seen in normal 
infants). Calcification in right lower quad- 
— gas in the rectum. Chest clear. 
Case 5. 


There was 


devoid of ganglion cells. 
extensive mucosal ulceration of the 
dilated ceeum and transverse colon. 
The panereas was normal. 


Case 5.—L. B., a female infant, 
vomited dark brown fluid shortly after 
birth. She was admitted at 3 days. 
The abdomen was distended, a small 
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amount of meconium was passed, and 
she continued to vomit. 


Radiological examination revealed 
subacute small bowel obstruction with 
extensive peritoneal calcification in 
the right lower quadrant (Fig. 4). 
There was no gas in the rectum. The 
picture was thought to represent an 
antenatal meconium peritonitis with 
calcification. The barium enema 
showed a microcolon. 


Laparotomy on the fifth day re- 
vealed a dilated small intestine and a 
colon of small caliber. Meconium 
ileus was suspected. The infant died 
soon after the operation. 


Pathology.—The small intestine was 
dilated as far as the last portion of 
the jejunum. The whole of the ileum 
and large intestine was narrow and 
contained hard pellets of meconium. 
There was stercoral ulceration of the 
constricted segment but no perfora- 
tion was seen. The whole of this seg- 
ment was aganglionic. The pancreas 
was normal. 


DISCUSSION 


Hirsehsprung’s disease involving a 
long segment of intestine is probably 


not uncommon. The importance of 
the condition as a cause of intestinal 
obstruction in the newborn infant is 
illustrated in Table I, which shows 
that Hirschsprung’s disease and me- 
conium ileus, associated with pancre- 
atie fibrosis, together comprised al- 
most half the fatal cases of intestinal 
obstruction in this age group. 


TABLE I. INTESTINAL OBSTRUCTION IN THE 
NEWBORN INFANT (1953 To 1956) 


Duodenal atresia 4 
Small intestine atresia 3 
Intestinal malrotations 2 
Imperforate anus 5 
Hirschsprung’s dis- 

ease 5 
Meconium ileus (pan- 

creatic fibrosis) 6 
Total number of au- 

topsies 25 


4, long-segment 
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The cases which we have described 
illustrate the difficulties of diagnosis. 
The presenting symptoms were vomit- 
ing and abdominal distention, meco- 
nium stools were usually passed, and 
one infant had an episode of diarrhea. 

The radiographic findings were 
equally confusing, since many of the 
roentgenographie signs suggested meco- 
nium ileus or ileal atresia. Scout films 
of the abdomen showed evidence of 
acute small bowel obstruction, and in 
two cases pneumoperitoneum was 
present. The presence of gas in the 
rectum in three cases probably con- 
tradicted the diagnosis of meconium 
ileus and certainly excluded that of 
atresia of the ileum. The presence of 
peritoneal calcification in Case 5 was 
thought to indicate ante-partum per- 
foration of the intestine consequent 
on meconium ileus, although no evi- 
dence of perforation was found at 
autopsy. 

The barium enema demonstrated 
that in three of the five eases the colon 
was smaller than normal. In Case 1, 
however, the colon appeared to be of 
normal ealiber and tone although the 
whole of the large intestine was 
aganglionic. 

It would seem therefore that the 
only radiological signs of value in the 
diagnosis of Hirsechsprung’s disease in 
the neonatal period are pneumoperi- 
toneum, microcolon with gas in the 
rectum, small bowel obstruction and 
ealeification in the abdomen. It is 
often difficult to determine in a single 
film of the abdomen whether there is 
any narrowing of the large intestine, 
and a barium enema should therefore 
be performed in all cases. 

The failure to recognize these cases 
previously means that they have prob- 
ably been missed at autopsy. The 
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final stage of the disease when there 
is perforation of the ileum and general- 
ized peritonitis is likely to be dismissed 
as an intestinal obstruction of un- 
known etiology. The recognition of 
five cases within three years, whereas 
none had been diagnosed previously, 
suggests that the mistake has been 
made. 


Treatment.—If the diagnosis of long- 
segment Hirschsprung’s disease is diffi- 
eult, the treatment poses an even 
greater problem and at the moment it 
is probably true to say that in very 
few of these cases do the patients sur- 
vive. However, the condition is not 
always hopeless. Sandegard® reported 
a ease in which he performed total 
colectomy and ileo-anostomy; he stated 
that the child was well at the age of 
2 years. 

It would seem that the only reason- 
able immediate procedure in_ these 
eases is an ileostomy above the level 
of the obstruction. Radical proce- 
dures should be postponed until the 
child is in good condition. Removal of 
the whole aganglionie segment of bowel 
is the only rational treatment of 
Hirsehsprung’s disease, and when the 
segment extends into the small intes- 
tine the difficulties are obvious. It 
may be possible, however, as Sande- 
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gard® has shown, to save some of these 
patients. 


SUMMARY 


Five fatal cases of Hirschsprung’s 
disease have been presented. Four 
patients died in the neonatal period 
and one at 344 months. The agan- 
glionie segment extended into the 
small intestine in all but one case. The 
problems of diagnosis, with particular 
reference to the radiological signs, and 
the difficulties of treatment have been 
discussed. 


We wish to thank the members of the 
hospital staff who gave permission for these 
ease reports to be published. 
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GROWTH AND DEVELOPMENT OF NEGRO INFANTS 
VIII. Comparison oF THE DecipuoUS DENTITION IN NEGRO AND WHITE INFANTS 


(A PRELIMINARY StTupyY) 


ANGELLA D. FerGuson, M.D., RoLanp B. Scorr, M.D., WasHineron, D.C., AND 
Harry Bakwin, M.D., New York, N. Y. 


UMEROUS reports have appeared 

in anthropologic, dental, and 
pediatrie literature pertaining to the 
deciduous dentition. The time of 
eruption of the deciduous teeth as a 
measure of the maturational progress 
of the infant is of great importance 
to the mother and also to the physi- 
cian who must evaluate the infant’s 
development periodically. Much has 
been written on the effect of diet, 
race, and sex on the eruption of the 
deciduous and permanent teeth. 

This study was undertaken to com- 
pare (1) the time of eruption of the 
first deciduous tooth, and (2) the 
number of teeth present at one year 
of age in Negro and white infants. 


METHOD 


The data presented here on Negro 
infants were secured from two free 
well-baby clinies and from a private 
pediatric practice. These groups rep- 
resented normal healthy infants from 
families of low and middle socio- 
economic levels in the Washington, 
D. C., metropolitan area. A group of 
white infants from upper middle- 
income families in New York City 
was observed in private practice and 
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Howard University College of Medicine, the 
Pediatric Service of Freedmen’s Hospital, 
Washington, D. C., and the Department of 
Pediatrics of the College of Medicine in the 
New York University—Bellevue Medical Cen- 
ter, New York City. 


studied in a similar manner. The 
method employed in the collection of 
data was largely of a cross-sectional 
nature; however, a few patients were 
followed longitudinally. Observations 
were made from 1953 through 1955. 

The infants were seen at regular 
monthly intervals throughout the first 
year of life. They were breast and/ 
or artificially fed, with supplementary 
vitamins added. The mothers were 
informed of the meaning of ‘‘erup- 
tion’’ of a tooth and were instructed 
to examine the infant’s mouth regu- 
larly and record the exact date of ap- 
pearance of the first tooth through 
the gum margin.* The interval be- 
tween the date of birth and the date 
of eruption was computed in weekst 
as the ‘‘age of eruption of the first 
tooth.’’ The mothers were further in- 
structed to count and record the num- 
ber of teeth present on the infant’s 
first birthday. The observations of 
the mother were confirmed by the 
physician’s examination upon revisit 
to the clinie or office. 


RESULTS 


During the three years of this in- 
vestigation (1953 through 1955), 808 


*We limited our definition of an erupted 
tooth to its first appearance through the gum 
margin. 

+A week was defined as seven days. Any 
number of days less than seven was not 
computed as a week. 
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Negro infants and 175 white infants 
were observed in this survey. Of the 
total number of Negro infants studied, 
384, or 47.5 per cent, were males and 
424, or 52.4 per cent, were females. 
Of the total number of Negro in- 
223, or 28 per cent, were fol- 


fants, 


lowed longitudinally, ice., from the 
eruption of the first tooth through the 
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study groups, statistically significant* 
differences were found in the follow- 
ing categories: 

1. In the Negro infants from pri- 
vate practice, both sexes erupted the 
first tooth at an earlier age than did 
the white infants from private prae- 
tice (difference of 2.8 weeks for males 
and 3.9 weeks for females). 


28 26 22 8 4 
MALE 
NO. OF CASES 


Fig. 


1.—Graphic representation of the eruption age, 


T 


4 18 22 26 28 
FEMALE 
NO. OF CASES 


in weeks, of the first tooth in Negro 


infants from clinic and private practice. 


first birthday and, therefore, are in- 
cluded twice in this study. Ninety- 
five per cent of those followed longi- 
tudinally were from the clinie group 
and 5 per cent were from private 
practice. 

The results are tabulated in Table I 


and Figs. 1 and 2. In comparing the 


2. When the total Negro sample 
(clinie and private) was compared 
with the white infants from private 
practice, it was found that the Negro 
female infants erupted their first tooth 


*The statistical test used was the “t test” 
(standard error of the difference between two 
means). The 1 per cent level was used as 

» level of significance. 
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at an earlier age (2.7 weeks) than the 
white females, and the white male in- 
fants had more teeth (0.9 teeth) at 
one year than the Negro males. (The 
white female infants also had more 
teeth than the Negro female infants 
at the end of one year; however, the 
difference was only 0.5 teeth.) 
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3. In comparing the two groups of 
Negro infants (clinie and private), 
significant differences were found only 
in the age of eruption of the first 
tooth, ie., the Negro male infants 
from private practice erupted the first 
tooth 2.7 weeks earlier than the Negro 
males from the elinie. (The Negro 
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Fig. 


No. of Teeth 


2.—Graphie representation of the number of teeth present at 1 


10 20 30 40 50 60 
FEMALE 
NO. OF CASES 
Negro 


year of age in 


infants from clinic and private practice. 


TABLE I 


ERUPTION OF FIRST TOOTH _ 


NUMBER OF TEETH AT ONE YEAR 


NUMBER | 


AGE IN WEEKS 


NUMBER 


OF CASES | 


MEAN | 


| MEAN 


S.p.* | OF CASES 


I. Negro ‘‘clinic’’ infants 
Males 
Females 

Negro ‘‘ private 
Males 
Females 

White ‘‘ private’’ infants 
Males 
Females 

Negro ‘‘ private’? and 

**elinie’’ infants 
Males 
Females 


204 
200 


II. infants 


IV. 


5.8 
6.1 


208 

214 
55 
68 
56 


263 


267 


*S.D. means Standard Deviation. 


3 
/o 
9 
8 
7 
6 
3 
2 
a 
|| 
29.0 7.0 3.0 
29.0 8.6 2.6 
45 26.4 7.0 6.2 2.0 
52 27.7 6.7 5.6 2.2 
87 29.1 7.2 6.9 2.2 
RS 31.6 7.5 6.4 2.4 
249 27.7 | 6.0 2.8 
| 252 28.9 7.8 5.2 2.6 
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female infants observed in private 
practice also erupted their first tooth 
earlier than the Negro female infants 
from the elinie, but the difference was 
only 1.3 weeks and was not statisti- 
eally significant. ) 


COMMENT 


Rhoads and associates' studied white 
and Negro children under approxi- 
mately similar environmental condi- 
tions and found no striking difference 
in the eruption time of the deciduous 
teeth (7.54 and 7.78 months, respec- 
tively). However, in other studies® * 
of the eruption time of teeth of white 
and Negro races, it was found that 
although the differences were small, 
the Negro children erupted their teeth 
in general earlier than the white chil- 
dren. In the present study, too, both 


sexes of Negro infants from private 
practice erupted the first tooth at a 


statistically significant earlier age 
(difference 2.7 weeks for males and 
3.9 weeks for females) than did the 
white infants from a similar socio- 
economic level. 

With respect to the white infants 
in our study, the males erupted their 
first tooth 2.5 weeks earlier than did 
the females (eruption ages of 29.1 and 
31.6 weeks, respectively) and had 0.5 
more teeth at one year of age. In 
other studies of white infants* * from 
a similar socioeconomic level, an ear- 
lier eruption age in males as compared 
to females was also reported. This sex 
difference is not found with the per- 
manent teeth. 

There are indications® of a relation- 
ship between the eruption of teeth 
and the socioeconomic status. Boas’ 
found that infants from The Hebrew 
Home in New York City were re- 
tarded in the eruption of their de- 
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ciduous teeth. These infants were 
inferior in general physical condition 
and weight to average American chil- 
dren at the time of admission to the 
home. Other workers* have also ob- 
served an acceleration in the eruption 
of the teeth when better nutritional 
opportunities are available. 


The findings of the present study 
are in partial agreement with other 
investigators. In comparing the two 
groups of Negro infants from middle 
and low socioeconomic levels (i.e., 
private and clinic), the mean eruption 
times are earlier for the infants from 
the middle-class socioeconomic en- 
vironment.* However, in a compari- 
son of the combined Negro sample 
(middle and low socioeconomic groups) 
with the white infants from a middle 
socioeconomic level, the eruption age 
of first teeth for both male and female 
Negro infants is earlier than that 
found for white infants. With respect 
to white infants, it is also interesting 
to note that although the first tooth 
erupted at a later age, these infants 
had more teeth at one year (differ- 
ence of 0.9 teeth in males and 0.5 
teeth in females) than Negro infants. 


In comparing the eruption time of 
the first tooth in Negro and white 
infants, it is possible that a natural 
tendency (racial or genetic) toward 
accelerated eruption in the Negro may 
compensate for unfavorable environ- 
mental (nutritional) needs. 

Similarly, when the two racial 
groups are compared at the end of the 
first year of life, the nutritional ad- 
vantages of the white infants will 
tend to overecompensate slightly for a 
natural genetie lag in early dentition. 


*During the period of this investigation, 
the annual mean incomes for the two Negro 
groups were $4,314.00 and $2,324.00, respec- 
tively. 
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In this manner, the expression of na- 
ture and nurture are influenced by 
the time factor. For example, there 
was no statistically significant differ- 
ence between the number of teeth 
present at the end of the first year 
in the Negro and white infants from 
private practice. However, the white 
infants from private practice had a 
significantly greater number of teeth 
at the end of the first year than the 
Negro infants from the clinic (low 
socioeconomic level). 

The influence of sex is demonstrated 
by a slight acceleration in dentition in 
the male infant both with respect to 
the eruption of the first tooth and the 
number of teeth present at one vear. 


SUMMARY 


The time of eruption of the first 
deciduous tooth and the number of 
teeth present at one year of age in 


Negro and white infants was compared 
and related to the race, socioeconomic 
level, and sex of the infant. 

From this study the following con- 
clusions are made: 

1. The mean time of eruption of the 
first deciduous tooth in Negro male 
and female infants was 27.7 and 28.9 
weeks, respectively. The white male 
and female infants erupted their first 
tooth at 29.1 and 31.6 weeks, respec- 
tively. This earlier eruption time in 
Negro infants is possibly due to a 
racial tendency toward accelerated 
tooth eruption in this group. 

2. The Negro male and female in- 
fants had a mean of 6.0 and 5.9 teeth 
at the age of one year as compared to 
6.9 and 6.4 teeth for white male and 
female infants, respectively. The 
larger number of teeth found in the 
white infants at one year of age may 
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be attributed to nutritional advan- 
tages, since it was of statistical sig- 
nificance only when the white infants 
from a middle socioeconomic level 
(private practice) were compared 
with Negro infants from a lower so- 
cioeconomie level (clinic infants). 

3. The influence of sex is demon- 
strated by the slight acceleration in 
dentition in the male infants in all 
groups studied. 


We are indebted to Drs. Melvin E, Jen- 
kins, Lelabelle C. Freeman, and Althea D. 
Kessler, of the Department of Pediatrics, 
Howard University College of Medicine, for 
assistance in the collection of data. 

Dr. Ella Oppenheimer, Director of the 
Bureau of Maternal and Child Welfare, and 
Dr. K. G, Symmonds, Attending Physician 
of the Bureau of Maternal and Child Wel- 
fare, assisted in furnishing a portion of the 
elinie infants used in this study. 

Dr. Bronson Price, of the Children’s Bu- 
reau, Washington, D. C., gave advice in the 
preparation of the manuscript. 
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INFANTILE MYOCLONIC SEIZURES 


Henry W. Bairp III, M.D., anp Learrice G. Bororsky, M.D. 
PHILADELPHIA, Pa. 


HE observation that a number of 
patients with infantile myoclonic 
seizures had histories suggesting nor- 
mal development prior to the time of 
their immunization with diphtheria, 
and tetanus antigens 
prompted a review of our experience 
with this type of convulsive disorder. 
It is generally recognized that the 
minor motor seizures 
early in life is associated with a poor 
prognosis for future mental develop- 
Various terms have been 
used to deseribe this serious convul- 
sive disorder. Among these are ‘‘in- 
fantile myoclonic seizures,’’ ‘‘light- 
ning major convulsions,’’ ‘‘mass myo- 
clonie jerks,’’ ‘‘infantile spasms,’’ and 
‘‘jackknife convulsions.”” In many 
instances the child develops slowly 
from birth. However, some children 
with infantile myoelonie seizures ap- 
parently progress normally until 5 or 
6 months of age.‘ In this latter group, 
motor development may continue at 
an average, or nearly average, rate, but 
speech and other evidences of inter- 
personal relationships fail to develop. 
These seizures may be the clinical 
manifestation of a severe cerebral mal- 
formation or of a variety of pre-, 
para-, or postnatal insults to an imma- 
ture brain. 
Although hypsarhythmias may be 
found on the eleetroencephalograms 
of ehildren with convulsions other 


pertussis, 


appearance of 
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than infantile myoclonie seizures and 
even in some children without convul- 
sions who have other involvements of 
the central nervous system, they are 
almost always present in patients with 
infantile myoclonic seizures. There- 
fore, in order to identify the ease his- 
tories of infants who might have had 
infantile myoclonic seizures, the re- 
ports of approximately 2,000 eleetro- 
encephalograms recorded at St. Chris- 
topher’s Hospital for Children for the 
five-year period beginning Nov. 1, 
1950, were reviewed. A hypsarhyth- 
mia, which is defined as a 1 to 2 per 
second spike and wave pattern of high 
voltage prominent in all leads, was 
present one or more times in the ree- 
ords of eighty children. These pa- 
tients ranged in age from 1 week to 
4 vears of age at the time of the first 
eleetroencephalogram. Most of these 
children were referred because their 
was a clinical suspicion of a convulsive 
disorder; in some of these instances 
additional neurological problems were 
also present. Fifteen had no previous 
history of seizures and were referred 
beeause they had other evidence of 
central nervous system disease. How- 
ever, six of these fifteen children had 
a history of a convulsive disorder sub- 
sequently. 


ANALYSIS OF DATA 


Types of Convulsions.—Of the 
eighty children whose electroenceph- 
alograms showed a_ hypsarhythmia, 
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seventy-one had a history of one or 
more convulsions. Seventeen children 
had only generalized grand mal sei- 
zures; one had both grand mal and 
simple staring petit mal; two had one- 
sided tonie and clonic seizures; the re- 
maining fifty-one had either myoclonic 
seizures alone or combined with other 
manifestations of a convulsive disor- 
der. 

Early Motor Development.—Of the 
fifty-one patients with infantile myo- 
clonie seizures, twenty-four had a defi- 
nite history of normal motor develop- 
ment in early infaney. Seven of these 
children were remarkable in that their 
gross motor behavior far exeeeded 
their performance in other fields (fine 
motor, personal-social, adaptive, lan- 
guage). Each of these seven children 
failed to relate to others on a level 
commensurate with his motor ability. 
These children failed to use even a 
few words adequately. 

Age at the Onset of Infantile Myo- 
clonic Seizures—Of the fifty-one pa- 
tients who were known to have in- 
fantile myoclonic seizures, forty-four 
had their first seizures prior to their 
first birthday. Of the remaining seven 
children, the onset occurred before 18 
months of age. 

Mental Retardation. — Forty-three 
of the fifty-one children with infantile 
myoclonic seizures had a _ develop- 
mental quotient of less than 50 per 
cent by Gesell standards. The remain- 
ing eight were so severely retarded 
that formal testing could not be done. 

Most of the twenty-nine children 
who had a hypsarhythmia on their 
electroencephalograms but had either 
another type of convulsive disorder or 
no history of seizures were also men- 
tally retarded. Only one child with 
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a hypsarhythmia is known to have an 
1.Q. in the normal range. She had 
developed normally until 2 years of 
age, at which time she had generalized 
tonie and elonic convulsions associated 
with aeute myocarditis and meningi- 
tis. This illness was believed to have 
been of viral origin. Her eleetroen- 
cephalogram showed a definite hyps- 
arhythmia on one oceasion, but is now 
normal. Infantile myoclonic seizures 
were never observed. At the age of 
4 years she had an 1.Q. of 80 and had 
a residual motor defect, spastie quad- 
riplegia with athetosis. At 7 years her 
intelligence was believed to be fully 
average in spite of a moderately severe 
motor handicap. Her progress has 
been satisfactory in a day school for 
orthopedically handicapped children. 
She has had no seizures sinee her aeute 
illness. 

Association With Cerebral Palsy.— 
Sixteen of the fifty-one children with 
infantile myoclonic seizures had a dem- 
onstrable motor defect of central ori- 
gin. These were as follows: quad- 
riplegia, seven; hemiplegia, six; di- 
plegia, two; and hypotonie cerebral 
palsy (atonie diplegia), one. 

Eye Involvement.—Eleven of the 
fifty-one patients with infantile myo- 
clonie seizures also had marked visual 
problems. These were as follows: 
totally blind, four; marked strabis- 
mus, two; cataracts, one; and optic 
atrophy, four. 

Factors.—Presumptive 


Etiological 
etiological factors of the fifty-one chil- 
dren with infantile myoclonic seizures 
can be divided into two groups on the 
basis of history. 


The twenty-seven children in the 
first group were retarded in their 
motor development from birth. In 
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three instances the causes were heredi- 
tary (phenylpyruvie oligophrenia, tu- 
berous sclerosis, and familial mental 
deficiency; one infant had congenital 
toxoplasmosis and seven others had 
histories of maternal illness (bleeding 
during the third month of pregnaney, 
two; toxemia, four; poorly controlled 
maternal diabetes, one). Seven chil- 
dren had histories suggesting pro- 
longed or difficult deliveries (difficult 
breech extraction, three; subdural he- 
matoma with symptoms from birth, 
two; The 
nine remaining children who were re- 
tarded their development 
from birth did not have contributory 
histories. Eleven of these twenty-seven 
children weighed less than 4 pounds 
at birth; eight of the twenty-seven 
children had some form of cerebral 
palsy. 

The twenty-four children in the 
second group appeared to have de- 
veloped normally from the time of 
birth. Possible causative factors in 
this group (see Table I) were as fol- 
in two instances the onset fol- 


prolonged anoxia, two). 


motor 


lows : 
lowed vaccination for smallpox; two 
followed an encephalitis of unknown 
cause; one, chicken pox encephalitis; 
one, measles encephalitis; two, tuber- 
culous meningitis; one, pertussis en- 
cephalitis; two, head trauma which 
produced subdural hematomas; and 
nine followed DPT immunizations. 


Therapy.—Those children who had 
both infantile myoclonic seizures and 
another convulsive manifestation were 


routinely started on anticonvulsant 
therapy. Those children whose in- 
fantile myoclonie seizures were few in 
number were not treated. If frequent 
seizures occured, phenobarbital, with 
Dilantin added if necessary, was given. 


THE JOURNAL OF PEDIATRICS 


Various drugs, singly or in com- 
binations, were prescribed for those 
children whose seizures did not 
decrease. The time spent in attempt- 
ing to find an effective drug regimen 
was also used to help the parents to 
a better understanding of their child’s 
problems. 

Infantile myoclonie seizures usually 
disappear before the child reaches 5 
years of age. Consequently, a cause- 
and-effect relationship between the ad- 
ministration of a drug and the cessa- 
tion of seizures is never certain. The 
clinical impressions of the effects of 
various therapeutic agents are sum- 
marized in the following paragraphs. 


Phenobarbital—The initial daily 
dose of phenobarbital was calculated 
on the basis of 3 mg. per kilogram of 
body weight. This amount was in- 
creased in two weeks to 5 or 6 mg. 
per kilogram of body weight. Forty- 
two children with infantile myoclonic 
seizures received this drug alone for 
one to forty-eight months. Twenty- 
two of forty-two children with infan- 
tile myoelonie seizures who received 
this drug alone for one to forty-eight 
months showed significant improve- 
ment initially. However, only six of 
these children remained free of sei- 
zures. Four children who received 
phenobarbital, but who failed to re- 
spond, had no further therapy. 


Diphenylhydantoin (Dilantin) — 
This drug was given only in combina- 
tion with phenobarbital. The initial 
daily dose of Dilantin was caleulated 
on the basis of 3 mg. per kilogram of 
body weight. This amount was in- 
ereased gradually every two to four 
weeks until 8 to 10 mg. per kilogram 
of body weight was reached. Twenty- 
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eight children received phenobarbital 
and Dilantin for one to thirty-six 
months. Four children had no further 
seizures, and one other improved. 
Trimethadione (Tridione).—Eleven 
children received Tridione in addition 
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when Tridione was replaced by phe- 
nobarbital alone. 

3,5-Dimethyl-5-E thyloxazolidine-2-4- 
Dione (Paradione).—FEight children 
received 20 to 90 mg. per kilogram a 
day of Paradione in combination with 


TABLE I. AGE oF ONSET OF INFANTILE MyocLONIC SEIZURES IN CHILDREN WITH A HISTORY OF 
NorMAL Motor DEVELOPMENT IN EARLY INFANCY 


| AGE 


AT TIME 
OF 


INSULT OR ILLNESS INSULT 


AT ONSET OF 
INFANTILE 
MYOCLONIC 


SEIZURES COMMENT 


9 mo. 
10 mo. 
9 mo. 


Vaccination (smallpox) 
Vaccination (smallpox) 
Encephalitis of unknown 
etiology 
Encephalitis of unknown 
etiology 
Encephalitis (chicken pox) 
Encephalitis (measles) 
Tuberculous meningitis 
Tuberculous meningitis 
Encephalitis (pertussis) 
Subdural hematoma 
Subdural hematoma 
DPT No. 1 


DPT 


7 mo. 


5 mo. 
13 mo. 
4+ mo. 
12 mo. 
16 mo. 
5 mo. 
13 mo. 
4 mo. 


No. 1 7 mo. 


DPT 6 mo. 


DPT 1 
DPT 


7 mo. 
6 mo. 


DPT 4 mo. 


DPT 4 mo. 


DPT 4+ mo. 


DPT 9 mo. 
Unknown 
Unknown 
Unknown 
Unknown 


Known trauma 

Known trauma 

Maternal toxemia; no difficulty 
otherwise 

Placenta previa 


injection 
4 da. after 

injection 
75 da. after 

injection 


Fever and grand mal on fourth 
day; exact time of onset not 
clear 

Maternal bleeding during 
third month of pregnancy 


5 da. after 
injection 
2 da. after 
injection 
da. after 
injection 


jrand mal seizures and fever 
after 12 hr.; minor seizures 
next day 

Grand mal seizures on third 
and fourth days; minor sei- 
zures began on fourth day 


da. after 
injection 


2 da. after 
injection 
da. after 
injection 

4 mo. 

6 mo. 

7 mo. 

7 mo. 


to phenobarbital and Dilantin in 
amounts up to 90 mg. per kilogram 
for two to nine months, without im- 
provement. Three of these children 
had grand mal seizures. Five addi- 
tional children who had received Tri- 
dione alone in other clinics improved 


phenobarbital and Dilantin. No im- 
provement was noted. 
5,5-Diethyl-1-Methylbarbituric Acid 
(Gemonil).—Ten of the children re- 
ceived Gemonil for one to four months 
without benefit. The amount of Gem- 


onil varied from 100 to 500 Gm. daily. 


|_| 

NO. | | = 
1. 10 mo. 

2. 10 mo. 

3. 9 mo. 

4. | 7 mo. 

5. 5 mo. 

6. 15 mo. 

7. 13 mo. 

8. 12 mo. 

9. 16 mo. 

10. 10 mo. 

11, 16 mo. 

12. 2 da. after 

130 

14. 

15. | 1 

16. Yo. 2 

18. 

19. 

20. 

21. 

22. 

23. 

24. 


336 


Methyl-Phenyl - Ethyl-Hydantom 
(Mesantoin).—Eight of the children 
received Mesantoin for two to six 
months in addition to phenobarbital 
and Dilantin in amounts up to 8 mg. 
per kilogram of body weight. One 
child had fewer spells, but no real 
benefit was noted in any of the chil- 
dren. 

Methyl-Phenyl-Succinimide (Milon- 
tin)—Fourteen of the children re- 
ceived Milontin for one to three 
months without benefit. The amount 
of Milontin varied from 1 to 3 Gm. 
daily. 

Primidone (Mysoline).*—Twelve 
children received 25 to 50 mg. per kilo- 
gram a day of Mysoline in combina- 
tion with phenobarbital and Dilantin. 
Following the administration of Myso- 
line in amounts sufficient to cause 
marked drowsiness, the seizures disap- 


peared for one to three months in ten 


patients. Daily maintenance of phe- 
nobarbital, Dilantin, and Mysoline 
failed to prevent the reeurrence of 
seizures. The developmental ability of 
these children during the seizure-free 
interval did not improve remarkably. 


Meprobamate (Miltown)*—Twen- 
ty-three children received Miltown 
either alone or in combination with 
phenobarbital and Dilantin for one to 
eighteen months after treatment with 
other agents had failed. Fourteen 
children seemed definitely improved, 
five of these had no further seizures. 
The maximum dose was 400 mg. six 
times a day. Nine infants, all less 
than 1 year of age, received Miltown 
alone in amounts up to tolerance. 


*The following drugs, which were used in 
this study, were supplied through the courtesy 
of their manufacturers: Mysoline by Ayerst 
Laboratories; Miltown by Wallace Labora- 
tories; Diamox by Lederle Laboratories; and 
Asparagine by Merck & Company. 
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During an observation period of three 
months, none of these infants seemed 
to improve significantly. 


Acetazolamide (Diamox)*—No im- 
provement was noted in sixteen chil- 
dren who received Diamox alone (250 
mg. four times daily) for one to three 
months. 

Asparagine*.—Fifteen children re- 
ceived asparagine. It was not pos- 
sible to give the amount recommended 
by Tower® (50 Gm. or one fluid pint 
per day) to any of the children. Im- 
provement occurred in one patient 
who received 25 Gm. daily for two 
months. His seizures did not return 
after he refused to take the prepara- 
tion. 


Ketogenic Diet——Three_ children 
had received a ketogenie diet in 
other clinics. During the dehydration 
phase, their seizures had disappeared. 
These children refused the diet and 
again had seizures. 

Air Studies.—Fourteen children had 
air encephalograms. Following this 
procedure, eight were unchanged, 
three were improved, one had no fur- 
ther seizures, and two had many more 
seizures than previously. 

DISCUSSION 

Buchanan’ called attention to infan- 
tile myoclonic seizures in 1946, de- 
scribing them as follows: ‘‘A type 
of major convulsion in young infants 
which is frequently not recognized as 
such is one in which there is a sudden 
forward dropping of the head with 


tSince the completion of this manuscript 
it has been drawn to our attention that Asal 
and Moro had called this type of convulsion 
“Blitzkraempf” (Asal, B., and Moro, 2 
Jahrb. Kinderheilk. 107: 1, 1925). Their 
references include an article written in 1867 
which described the condition (Harpin, T.: 
Des accés incomplets d’épilepsie, Paris, 1867, 
Bailliére). 


| 
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adduction and flexion of the arms. 
They are really ‘‘lightning major’’ 
convulsions. They are most common 
in children less than 2 years of age. 
They are notoriously difficult to con- 
trol completely and are most often 
found in association with severe de- 
grees of cerebral agenesis and mental 
retardation.’’ Taylor’ has since de- 
scribed them as a sudden lightning- 
like contraction of the flexor muscles 
of the trunk which may be accompa- 
nied by abrupt flexion of the arms on 
the chest, and flexion of the thighs on 
the trunk. The forearms may be re- 
tracted and the hands are pulled to 
either side of the head so that seizures 
may resemble the so-called ‘‘startle’’ 
reflex in young infants. A sharp ery 
may precede or accompany the sei- 
zures. The face may assume a mo- 
mentary blank and shocklike expres- 
sion. In some instances a sudden 
noise, manipulation, or feeding may 
precipitate the attacks, while in others 
attacks may oceur just prior to the 
onset of true sleep and immediately 
on arousal. In some patients the 
seizures are almost continuous. 
Livingston® points out that infantile 
myoclonic seizures are mass myoclonic 
movements rather than the spontane- 
ous jerky movements of the healthy 
newborn. 

In 1950 Lennox and Davis® asso- 
ciated the 1 to 2 per second or slow 
spike and wave pattern on the electro- 
encephalogram with mass myoclonic 
seizures in young infants. They 
pointed out that patients who had 
classical petit mal seizures had a 3 per 
second spike and wave pattern and 
emphasized that patients with the 2 
per second pattern did not develop the 
3 per second spike and wave as they 
grew older. Taylor’? found that the 
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electroencephalograms of patients with 
infantile myoclonic seizures had one 
basie feature, a diffuse spike and wave 
pattern. Livingston® also noted that 
these patients had a spike-wave pat- 
tern which at frequencies 
slower than 3 per second. Gibbs and 
associates'’’ called this  electroen- 
cephalographie abnormality a ‘‘hyps- 
arhythmia’’ (hyps meaning moun- 
tainous) and described it as high vol- 
tage, random, slow waves and spikes 
in all cortical areas which may vary 
from moment to moment in duration 
and in location. These discharges may 
be generalized but they are never 
rhythmically repetitive or highly or- 
ganized.” The record gives the im- 
pression of total disorganization of 
cortical voltage regulation and is the 
easiest of all electroeneephalographie 
disorders to detect.’ Illingsworth* has 
recently pointed out that mental de- 
terioration, myoclonie seizures, and 
hypsarhythmia oceur without appar- 
ent cause in patients who had ap- 
peared to develop normally until 6 to 
9 months of age. 

The evidence that DPT immuniza- 
tion may be a factor in the production 
of infantile myoclonie seizures is sug- 
gestive but not clear-cut. It is well 
recognized that immunization, par- 
ticularly with pertussis, is a ealeulated 
risk.* Byers and Moll'* have pointed 
out that convulsions and severe re- 
tardation may oceur following immu- 
nization. It seems apparent from their 
published electroencephalographice 
tracings that hypsarhythmias were 
present in two of the affeeted children. 
Low'™ has shown that EEG changes 
may occur following immunization, 
but whether or not these changes can 
be attributed to fever alone is not 


ll 
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clear. Beeause following immuniza- 
tion some infants frequently have 
fever, irritability, and fussiness, some 
have convulsions without sequelae, 
and some have severe central nervous 
system lesions, it seems possible that 
DPT immunization could be respon- 
sible for this convulsive disorder. In 
nine patients of this series infantile 
myoclonic seizures followed DPT im- 
munization so closely that a cause-and- 
effect relationship would have to be 
considered. In every instanee the 
parents gave good descriptions of nor- 
mal behavior previous to the immuni- 
zation, using such words as bright, 
alert, laughs, plays, recognized people, 
sat up well, like ‘‘my other children.”’ 
However, three of these nine children 
also had a history of difficulty prior 
to the onset of infantile myoclonic 
seizures. Since a date such as the time 
of immunization aets as a point of ref- 
erence, some other cause cannot be ex- 
cluded. In the present series, there 
are four children in the seeond group 
who were not immunized but who de- 
veloped infantile myoelonie seizures at 


approximately the same age without 


known cause. 

For a variety of reasons an infant 
may develop slowly during the first 
few months of life and yet fall within 
the average intellectual range as an 
adult. However, barring a cerebral 
insult, the 1.Q. of a child whose early 
motor development is normal ean be 
expected to fall within the normal 
range. Although it may not be elin- 
ically apparent that an illness or im- 
munization has an encephalitie com- 
ponent, this association may be more 
frequent than is generally recognized. 
In the ease of infants whose develop- 
ment appears to be adequate up to a 
given time, it is possible that infantile 


myoclonie seizures are a symptom of 
such an insult rather than the expres- 
sion of a latent embryological defect. 
The latter possibility, of course, can- 
not be exeluded. 

The presumed age of developmental 
achievements and other clinical data 
acquired in retrospect are subject to 
the errors of all reminiscent historical 
data. For this reason, it would be 
helpful if the written reports of rou- 
tine well-baby visits were clear on the 
following important points: (1) abil- 
ity of the infant to raise his head mo- 
mentarily from the prone position, 
which should be present virtually from 
the time of delivery; (2) evidence that 
control of the head, neck, and back 
continues to be adequate for the age; 
(3) cooing, vocalizing, playing, and so- 
cializing before 3 months of age; (4) 
ability to relate to his parents and the 
examiner; and (5) general interest in 
his environment. 

There is a definite need for more 
detailed observations of handicapped 
children whose histories indicate nor- 
mal motor development in early in- 
faney. Many of these children con- 
tinue to have motor abilities which are 
far better than their adaptive, lan- 
guage, and personal-social develop- 
ment. Such patients may have hear- 
ing loss, childhood psychoses, aphasia, 
or an infantile postencephalopathie 
syndrome or a cerebral maldevelop- 
ment. Sinee such disturbances may 
exist in combinations, correct appraisal 
is frequently difficult. In addition to 
repeated developmental and psyeho- 
logical testing, the following should 
be obtained : 

1. Hearing tests to determine not 
only possible hearing loss at certain 
frequencies but also whether sounds 
are appreciated meaningfully. 
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2. An appraisal of the home situa- 
tion to see what emotional factors are 
present. 

3. An attempt to document the 
child’s early motor development, par- 
ticularly in relation to illnesses and 
immunizations. 

4. An electroencephalogram to see 
if a hypsarhythmia is present. 

5. An inquiry concerning the pres- 
ence or absence of infantile myoclonic 
seizures. 

From observations such as these it 
may be possible to define more ade- 
quately those handicapped children 
who fail to relate to their environ- 
ment at a level commensurate with 
their motor ability. 


SUMMARY 


1. Fifty-one of eighty children who 
had a hypsarhythmia on their electro- 
encephalogram had infantile myoclonic 
seizures either alone or with some 
other convulsive disorder. 

2. The presence of infantile myo- 
clonie seizures suggests that the child 
will be significantly retarded in his 
intelleetual abilities. 

3. Although meprobamate  (Mil- 
town) has shown some promise, drug 
therapy for the control of infantile 
myoclonic seizures is unsatisfactory. 

4. Some infants who manifest myo- 
elonie seizures have a history of nor- 
mal motor development during early 
infaney. In later life the capacity of 
these children to relate to their en- 
vironment is much more limited than 
are their motor abilities. 
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5. Although a large number of in- 
fantile myoclonic seizures seem to be 
prenatally determined, some would 
appear to have their origin in enceph- 
alopathies of various etiologies. In 
the latter group, pertussis immuniza- 
tion should be considered as an etio- 
logical possibility. 
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PREMATURE INFANT MORTALITY 


J. Hicks Corry, Jr., M.D., W. W. Jr., M.D., AND 
Frep N. M.D. 
CHARLOTTESVILLE, VA. 


HE Department of Pediatries of 

the University of Virginia Hos- 
pital has reviewed its experience with 
premature infants on two oceasions in 
In light of modifications in 
treatment the last report it 
seems advisable to examine the re- 
sults of the past seven years to ascer- 
tain any alteration in survival rates 
that may have oceurred and, if pos- 
sible, to correlate these changes with 
the therapeutic modifications made. 
The material for the present report 
974 infants 
weighing 2,500 grams or less. All 
live births are included regardless of 
weight or condition. <A significant 
number of the infants reviewed in this 
report actually did not survive long 
enough to gain entrance to our pre- 
mature nursery. The inelusion of 
many of these infants would seem to 
unfavorably weight our report in re- 
gard to nonviable infants as compared 


the past.’ 
since 


encompasses unselected 


to eertain other communieations con- 
cerning premature mortality rates. 
PREMATURE NURSERY PROCEDURES 
With certain variations the routine 
care of premature infants follows a 
definite plan. All infants weighing 
1,500 to 2,500 grams on admission are 
placed in Armstrong incubators, while 
the Isolette is used for those infants 
who weigh less than 1,500 grams or for 
From the Department of Pediatrics, Uni- 


versity of Virginia School of Medicine and the 
University of Virginia Hospital. 
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any infant who is in poor condition. 
A high-moisture atmosphere is sup- 
plied for at least twenty-four hours. 

On admission the infant, unless in 


eritical condition, is weighed and 


placed in the proper incubator in the 
Trendelenburg position. 
possible 5 mg. of vitamin K is given 


As soon as 


by the nurse. The attending physi- 
cian performs the physical examina- 
tion and the gastrie lavage. Feedings 
are withheld for at least twenty-four 
hours, and at the end of the desired 
period 5 per cent glucose in water in 
variable quantities is given for three 
feedings at three-hour intervals. If 
no contraindications to feeding are 
found, formula is begun in amounts 
thought suitable for the individual in- 
fant. As a rule all infants weighing 
less than 2,200 grams are started on 
lactie acid milk, while those weighing 
over 2,200 grams are given evaporated 
milk formula. Infants previously be- 
gun on laetie acid milk are graduated 
to evaporated milk formula before 
discharge from the nursery. Those 
infants weighing less than 1,500 grams 
or those whose sucking reflex or gen- 
eral condition is poor are fed by 
gavage. 

Oxygen, at present, is never used 
routinely and, when indicated, must be 
ordered by the attending physician at 
a stated concentration for a definite 
period of time. The concentration is 
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regulated at 40 per cent by limiting 
devices but under certain cireum- 
stances higher coneentrations are 
available for use. All infants who 
receive oxygen or whose birth weight 
was less than 1,800 grams are examined 
by an ophthalmologist prior to dis- 
charge. 

All infants weighing less than 1,800 
grams are routinely given prophylactic 
penicillin. An antibiotic skin ointment 
is applied three times weekly on all 
infants not in Isolettes. The use of 
the antibiotic ointment has almost en- 
tirely eliminated the occurrence of im- 
petigo neonatorum in the nursery. 

Feeding of premature infants poses 
no very real problem. Even the very 
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the feeding of choice in the lower 
weight brackets. 

Physical conditions in our prema- 
ture nursery, as regards cubie space, 
isolation, and suspect nurseries, are 
distressingly inadequate as measured 
by present-day minimum requirements. 
To what extent this may have influ- 
enced survival rates cannot be deter- 
mined. 

RESULTS* 


Table I indicates the over-all mor- 
tality rates of the present series. Those 
results are divided into weight groups 
in Table II and compared with results 
of previous series. It is seen that there 
has been a progressive decrease in the 
death rate in each weight group in 


BY WEIGHT Groups: Series ITT 


NUMBER OF 
LIVE BIRTHS 


WEIGHT GROUPS 
IN GRAMS 


MORTALITY 
PER CENT 


NUMBER OF 
DEATHS 


522 
272 


130 


2,500-2,001 
2,000-1,501 
1,500-1,001 
Under 1,000 50 


2.5 


9.2 
41.5 
93.6 


13 
25 


47 


Total 974 


139 


Over-all mortality—14.3 per cent. 


TABLE IT. 


MorvTa.ity RATE BY BIRTH WEIGHT GROUPS 


NO. WEIGHING LESS 
SERIES | THAN 2,500 GRAMS 


OVER-ALL 
MORTALITY | 


| 2,500-2,001 
GRAMS 


1,500-1,001 | UNDER 1,000 
GRAMS GRAMS 


2,000-1,501 
GRAMS 


33.8 
19.4 
14.8 


I 432 
Il 484 
974 


74.6 100.0 
564 
415 


small infants ean be successfully fed 
with the various modifications of cow's 
milk. We know of no more easily di- 
gested mixture than lactie acid milk. 
It is so readily digested by even the 
smallest premature infants that it can 
be fed undiluted without fear of food 
intolerance, thus affording a maximum 
ealorie intake in small volume. Our 
experience with acid milk covers a pe- 
riod of over thirty years and fully 
justifies our confidence in acid milk as 


each series, although the change in 
mortality is becoming less prominent. 
In Table III correction is made for 
those premature infants weighing less 
than 1,000 grams who are generally 
conceded to be previable at birth from 
a physiological point of view. The fate 
of these small infants by weight groups 
is shown in Table IV. 


*Where possible a comparison will be made 
with previous series from the University of 
Virginia Hospital: series I, 1925-1935; series 
II, 1944-1948; series III, 1949-1955. 


| 
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In Table V, where the mortality 
rates for all premature infants are con- 
sidered in regard to time of death, it 
is apparent that little change during 
the first twenty-four hours has oe- 
curred since series IT. However, after 
this initial period it appears that the 
chance of infant survival is consider- 
ably improved as compared to the 
1944-1948 series. The mortality rate 
of 2.9 per cent in those infants sur- 
viving the first twenty-four hours is 
extremely gratifying. 


TABLE ITT. 
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mortality rates. In this country most 
of the studies that bear any signifi- 
cance cover periods dating from the 
late 1940's through the early 1950's. 
Most of these studies span several 
years and fail to give any indications 
of the improvements in premature care 
which have resulted from recent ad- 
vanees in therapy, namely, the careful 
use of oxygen and the introduction of 
antibioties. In order to compare the 
results in this institution with similar 
studies, several papers were selected 


CORRECTED MORTALITY RATES, OMITTING INFANTS WEIGHING 


1,000 GRAMS oR LESS 


NUMBER OF 
LIVE BIRTHS 


NUMBER OF | MORTALITY 


: SERIES | 2,500-1,001 GRAMS DEATHS PER CENT 
1 406 120 29.6 
II 453 63 13.9 
Itt 924 92 9.9 


TABLE IV. 


MorTALITY RATE OF INFANTS WEIGHING 1,000 GRAMS OR LESS (SERIES IIT) 


‘BIRTH WEIGHT GROUPS NUMBER OF NEONATAL MORTALITY 
(GRAMS) LIVE BIRTHS DEATHS PER CENT 
1,000-751 23 21 91.3 
750-501 19 18 94.7 
500 or less 5 5 100.0 
Total 47 44 93.6 


TABLE V. Mortauiry RATES DuRING AND AFTER First TWENTY-Four Hours 


NO, SUR- 
NO. WEIGHING VIVALS DEATHS 
2,500 GRAMS | DEATHS IN | MORTALITY | (POST 24 |APTER FIRST) MORTALITY 
SERIES OR LESS | FIRST 24 HR.| PER CENT HR.) 24 HR. PER CENT 
I 432 92 21.3 340 54 15.9 
II 484 48 9.9 436 46 10.5 
IIl 974 114 11.7 860 25 2.9 


Table VI gives added weight to the 
observation that Negro premature in- 
fants have a better chance of survival 
in all weight groups than do white in- 
It is also evident that females 
This no doubt 


fants. 
fare better than males. 


is related to the difference in the de- 
gree of maturity for the individual 
race and sex. 

Within the past several years there 
have been few reports on premature 


and are summarized in Table VII. It 
should be pointed out that the figures 
of Kendall* are minimal values which 
ean be expected and do not represent 
the experience of the author, and in 
the same way the figures of Dunham® 
are the maximum values of premature 
survival which that author was able to 
find in the literature from 1922 
through 1952 or by personal com- 
munications of unpublished data. The 
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other three sets of figures indicate the values reported by Dunham excepting 
experiences of the authors quoted*® that group of infants weighing less 
and cover short periods of time which than 1,000 grams. Inasmuch as the 
fall within the limits of this report. 21 per cent survival for the 1,000 


TABLE VI. Morrauity RAte By BirTH WEIGHT, RACE, AND SEX (Series IIT) 


BIRTH WEIGHT IN GRAMS | 


2,500-2,001 2,000-1,501 
SEX AND NO. OF LIVE NO. OF MORTALITY | NO. OF LIVE NO. OF MORTALITY 
RACE BIRTHS DEATHS | PER CENT BIRTHS DEATHS PER CENT 
Males 280 10 2.8 132 20 15.2 
White 161 8 5.0 84 16 19.0 
Negro 119 2 1.7 48 4 8.3 
Females 241 3 1.2 140 5 3.6 
White 100 2 2.0 85 3 3.5 
Negro 141 1 0.7 55 2 3.6 
1,500-1,001 | 1,000 GRAMS OR LESS 
SEX AND NO. OF LIVE NO. OF MORTALITY NO. OF NO. OF MORTALITY 
RACE BIRTHS DEATHS PER CENT | LIVE BIRTHS DEATHS PER CENT 
Males 7 36 49.3 2: 23 100 
White 45 28 62.6 12 12 100 
Negro 28 8 28.6 11 11 100 
Females 57 18 31.6 27 24 88.9 
White 32 15 46.9 11 11 100 
Negro 25 3 12.0 16 13 81.2 


TABLE VII. Survivan Rares as RePoRTED BY VARIOUS AUTHORS 


KENDALL* | 


BROCKWAY | MOTSAY AND UNIV. 1952 DUNHAM* | 
WEIGHT ET AL. HERDOCIA VIRGINIA (MINI- 1922-1952 | POTTER 
(GRAMS) 1949 1951-1955 | 1949-1955 MUM) (HIGHEST) | 1947-1952 
2,500-2,001 99.7 89.7 97.5 92.0 96.0 97.5 
2,000-1,501 96.5 68.9 90.8 82.0 90.0 83.7 
1,500-1,001 64.5 31.3 58.5 50.0 68.0 50.0 
1,000 or less aaa 12.5 6.4 6.0 21.0 2.0 


*Figures reported are minimum values which can be expected or highest values reported in 
the literature. 


TABLE VIIT. PREMATURE INFANTS SURVIVING WITH SERIOUS COMPLICATIONS (SERIES IIT) 


Total number of premature infants 36 

Erythroblastotie survivals 5 
Exchange transfusion with survival 4 
Deaths without exchange transfusion 2 
Survival without exchange transfusion 1 

Infections 8 

Diarrhea 3 

Fluid and electrolyte problems as 5 
complications of other disease 

Congenital anomalies 14 

Others 8 

Total number of disorders 43 


The results at the University of gram or less group reported by Dun- 
Virginia Hospital are well above the ham was obtained from a personal 
expected minimum values and com- communication, the material and meth- 
pare most favorably with the highest ods are unknown to us. Because of 
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the physiological immaturity of such 
infants and beeause of our discourag- 
ing experience with this group, it 
seems somewhat unrealistie to antici- 
pate at the present time a salvage rate 
of 21 per cent. As compared with the 
remaining three series in Table VII, 
it is seen that the results for the pres- 
ent series fall about midway between 
the extremes reported. The over-all 
mortality rate of 14.3 per cent is a rea- 
sonable figure for the time interval re- 
viewed in this report. 

Table VIII indicates the number of 
premature infants surviving with seri- 
ous complications in series ITT. 


DISCUSSION 


It is our opinion that the improve- 
ment in premature infant mortality re- 
sults from the simultaneous applica- 
tion of time-tested techniques and more 
recent innovations in premature care. 
The improved efficiency of nursing 
and nurse supervision, the more preva- 
lent use of prophylactic antibioties, the 
more rigid isolation of patients, the use 
of high-moisture atmosphere, the more 
judicious use of oxygen for infants in 
poor condition, the institution of the 
gastric lavage immediately after birth, 
and improved obstetrical care are the 
underlying reasons for the improved 
survival rates of premature infants in 
our institution. It is generally agreed 
that in order to inerease survival ex- 
pectaney, the major improvements will 
largely depend on prolongation of the 
gestational period of the infant, de- 
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creasing the incidence of toxemia of 
pregnaney, and the reduction of 
trauma during delivery. It is our 
feeling that little decrease in the num- 
ber of deaths will be seen in those in- 
fants who survive the crucial twenty- 
four to forty-eight hours following 
birth. Any diminution that occurs 
will be controlled by the improvement 
of antibacterial therapy, better un- 
derstanding of water and electrolyte 
balanee, and refinements in surgical 
correction of congenital anomalies. 


SUMMARY 


1. Survival rates for premature in- 
fants at the University of Virginia 
Ifospital for the years 1949-1955 are 
presented. 

2. Prematurity remains the major 
eause of death. 

3. Advanees in controlling infection 
and hemorrhage have resulted in a 
more optimistic outlook for the sur- 
vival of the premature infant. 
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AGENESIS OF THE CORPUS CALLOSUM 


Report oF E1gut IN INFANCY 


Fremont P. Kocu, M.D., Patrick J. DoyLe, M.D. 
Los ANGELES, CALIF. 


ONGENITAL absence or agenesis 

of the corpus callosum is a rare 
disorder which has been described in 
the neurological and surgical litera- 
ture but has received little attention 
in the pediatric literature. It is a 
congenital defect, first deseribed by 
Reil in 1812. Sinee that time, over 
100 cases have been reported. Savit- 
sky and Spinelli’ and others cited by 
Carpenter? in his excellent review of 
previously reported eases have stated 
that there is no characteristic syn- 
drome of agenesis of the corpus eal- 
losum, and it has been thought by 
some that the clinical defect observed 
in cases of agenesis of the corpus 
callosum is due to associated anom- 
alies rather than a lesion of the 
corpus callosum. 

It is the purpose of this report to 
summarize eight cases of agenesis of 
the corpus callosum observed at the 
Los Angeles Childrens Hospital be- 
tween 1948 and 1956. Two of these 
(Cases 7 and 8) were confirmed at 
autopsy, one case (Case 6) was vis- 
ualized at operation, and the other 
five had the classical pneumoen- 
cephalographie criteria laid down as 
follows by Davidoff and Dyke’: 


1. Marked separation of the lateral 
ventricles. 

From the Department of Pediatrics, School 
of Medicine, University of Southern Cali- 
— and the Los Angeles Childrens Hos- 
pital. 
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2. Angular dorsal margins of lat- 
eral ventricles. 

3. Coneave mesial borders of lat- 
eral ventricles. 

4. Dilatation of caudal portions of 
lateral ventricles. 

5. Elongation of 
foramina. 

6. Dorsal extension and dilatation 
of the third ventricle. 

7. Radial arrangement of the me- 
sial cerebral sulei around the roof of 
the third ventricle and their exten- 
sion through the zone usually oceu- 
pied by the corpus callosum. 


interventricular 


Table I is a summary of the eight 
cases, 


In our eases, as in previous reports, 
mental retardation, convulsive 
zures, cerebral palsy, and miseellane- 
ous associated anomalies have been 
common findings.” 

Five showed definite mental re- 
tardation, while retardation was sus- 
pected in the other three but could 
not be proved because of inadequate 
length of observation. Three had 
generalized convulsions and one of 
these later had episodes of foeal sei- 
zures. Four had definite evidence of 
cerebral palsy: two spastic, one athe- 
toid, and one flaccid. In addition, in 
Case 6 there was questionable gen- 
eralized muscle weakness. Unlike 
previous reports in which weakness 
or spasticity has frequently been uni- 
lateral,? our patients showed either a 


sei- 


ated abnormalities in our séries in- 
cluded cleft lip, cleft palate, corneal 
opacities, and hemangiomas. Not 
seen in our series, but previously re- 
ported,? are ocular hypertelorism, 
macroglossia, microcephaly, and op- 
tie atrophy.‘ As in the literature,? 
sex incidence in our cases was equal, 
four male and four female. Onset 
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TABLE 
AGE FAMILY HISTORY OF 
| ONSET OF AGE OF CENTRAL NERVOUS 
_ PATIENT | SEX | SYMPTOMS DIAGNOSIS INITIAL SYMPTOMS SYSTEM DISEASE 
K. B. Female 4 mo. 4% mo. Large head Negative 
Large anterior fontanel 
Convulsions 
P.C. Male Birth 9% mo, Delayed development Negative 
Poor feeder 
R. 8. Male Birth 10 mo. Large head and large Negative 
fontanel 
D.N. Female 1 da. 8% mo, Pallor A maternal cousin 
Seizures had seizures 
Large head 
S. H. Female 1 mo, 4 mo. Seizures, generalized Negative 
L. B. Male Birth 2 mo, Large head; otherwise Negative 
normal 
G.s Male 7 mo. 18 mo, (at Flaceidity Negative 
autopsy ) 
H. B. Female 2 wk. 1 mo, Cleft palate Negative 
Choked on feeding 
Large head 
paraplegia or quadriplegia. Associ- of symptoms occurred between birth 


and 7 months, which corresponds to 
the onset in the majority of reported 
eases.2. A few cases in the literature 
first manifested symptoms in adult 
life,* and in several agenesis of the 
corpus callosum was an unsuspected 
and incidental finding at necropsy. 
Enlargement of the head has been 
reported previously’ but not stressed 
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CEREBRAL MENTAL 
PHYSICAL (INCLUDING PALSY, RETARDA- 
ANOMALIES) NEUROLOGICAL SEIZURES TYPE TION 


Hemangioma of back 


Hyperactive reflexes, 


of neck and right foot especially on left 


Head became very large Later developed tight 


heel chords 


At 4 mo. generalized Spastic par- Yes 


Dilated scalp veins 
Large head 
Large fontanel 


Dilated scalp veins 
Large head 
Large fontanel 


Small for age 
Large head 
Bulging fontanel 


Poor physical develop- 
ment 


?Generalized muscle 
weakness 


Opacities of both 
corneas 

Pupils did not react 
to light 


Cleft palate 
Glossoptosis 
Large head 


Bilateral internal stra- 


bismus 
Slightly hyperactive 
deep reflexes 
Positive Macewen’s 
sign 


Hyperactive deep re- 
flexes 

Internal strabismus of 
left eye 


Blood in spinal fluid 
first day 
Large head at birth 


Hypotonic; flaccidity 


Negative, except did 
not seem to follow 
light at 2 mo. 


Bilateral positive Ba- 
binski 

Flaccid extremities 

Diminished deep re- 
flexes 


Negative 


Later became left aplegia 
sided 
Often prolonged 
seizures 
None Spastic Yes 
quadri- 
plegia 
None None noted Question- 
able 
None None noted Yes 
Generalized Athetoid Yes 
motions 
None ?Flaccidity Question- 
able (only 
2 mo. 
when ex- 
pired ) 
None Flaccidity Yes 
Quadri- 
plegia 
Generalized None noted Question- 
able (only 
3 mo. 
when ex- 
pired) 


as a significant finding. We were im- 
pressed by the fact that the present- 
ing symptom in five of our eight 
eases was such enlargement of the 
head. 

Embryologically, the corpus 
losum is thought to be formed be- 
tween the third and fifth months of 
gestation from a thickening of the 
lamina terminalis, a midline structure 


connecting the two cerebral hemi- 
spheres. The eallosal fibers thus 
formed later join a fiber system from 
the internal aspect of each cerebral 
hemisphere. The corpus callosum is 
thought to be completely formed by 
the fifth fetal month. It has been 
suggested that the degree of arrest 
in development depends on the stage 
of fetal life in which a pathogenetic 
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factor is involved. Variations in fail- 
ure of development from complete 
absence of the corpus callosum to 
only slight thinning of the posterior 
portion have been deseribed." * 

Very little is known about the 
function of the corpus callosum. It 
has been thought to be a coordinating 
mechanism between the two cerebral 
hemispheres. The fact that there is 
no consistent pattern of malfunction- 
ing of the central nervous system 
when the corpus callosum is absent 


Te-92T+¥ 


Fig 1.—Photograph of brain of G. S. 
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duced no consistent results.’ The 
previously mentioned fact that oeca- 
sionally agenesis of the corpus eal- 
losum is an ineidental and unsus- 
pected finding at autopsy also leads 
us to believe that it has no definite or 
consistent function. 

There is no known treatment for 
agenesis of the corpus callosum, ex- 
cept for treatment of associated de- 
fects such as cerebral palsy and sei- 


zures, 


(Case 7). demonstrating the absence of corpus cal- 


losum, as seen from top. 


or poorly developed would lead to 
the conelusion that it has no definite 
or consistent function; or that if it 
has a funetion, other neural path- 
ean take over that function 
when the corpus callosum is defee- 
tive. Experimental ablation of the 


ways 


corpus callosum in monkeys has pro- 


It is hoped that pediatricians may 
become alerted to the possibility of 
diagnosing agenesis of the corpus 
callosum by pneumoencephalography 
when a child has a large head, mental 
retardation, cerebral palsy, seizures, 
and/or associated congenital anom- 
alies. 


= 
Mig 
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Fig. 2. Fig. 3. 


Figs. 2 and 3.—Pneumoencephalogram of K. B. (Case 1), demonstrating particularly the 
separation of lateral ventricles, angular dorsal margin of right lateral ventricle, and dorsal 
extension and dilatation of third ventricle. 


Fig. 4.—Pneumoencephalograms of K. B., showing the marked dilatation of caudal portions 
of left lateral ventricle. 
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Fig. 5. Fig. 6. 


Figs. 5 and 6.—Pneumoencephalograms of R. S. (Case 3). In addition to the seven 
radiological criteria listed, nete particularly the “bat-wing” shape of lateral ventricles (dorsal 
angulation and concave mesial border of lateral ventricle). The anterior fontanel is markedly 
enlarged 


Fig. 7.—Pneumoencephalogram of R. S., showing the fluid level because it is taken in the 
brew-up position. 
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SUMMARY 


1. Eight cases of agenesis of the 
corpus callosum observed at Los An- 
geles Childrens Hospital between 
1943 and 1956 have been analyzed, 
searching for a possible consistent 
clinical pattern in this condition. 

2. Our findings are in agreement 
with those of previous observers, that 
there is no definite clinical syndrome 
in agenesis of the corpus callosum. 
However, in this small group of cases 
we were struck by the frequent oe- 
eurrence of a large head, mental re- 
tardation, cerebral palsy, seizures, 
and the presence of other anomalies. 


3. Agenesis of the corpus callosum 
is a rare and interesting entity which 
ean be suspected clinically when the 
above findings are present and dem- 
onstrated by pneumoencephalogra- 


phy. 
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PURULENT NEONATAL MENINGITIS 
A Srupy or Forty-Five Cases 
Davip G. Watson, M.D.* 
TORONTO, ONTARIO 


URULENT meningitis in the first 

month of life is very different from 
that in older age groups as to etiology, 
clinieal findings, and prognosis. De- 
spite a vast reduction in over-all mor- 
tality and sequelae due to meningitis 
in recent years, the outlook for a new- 
born infant with meningitis is almost 
as bleak now as it was twenty-five 
years ago. 

INCIDENCE 

Estimations of the incidence of neo- 
natal meningitis vary. Cruikshank,' 
in 1930, listed meningitis as the cause 
of death in thirty-three of 800 neo- 
natal autopsies. Other estimates based 
on unselected autopsy material range 
from 0.5 to 2 per cent of neonatal 
deaths.*.*  Smith* states that more 
meningitis is seen in the first than in 
any other single month of life. 


MATERIAL 


The material for this paper consists 
of all cases of bacteriologically proved 
neonatal meningitis at the Children’s 
Hospital of Michigan in Detroit in the 
five-year period ending Oct. 31, 1954, 
and all those at the Hospital for Sick 
Children, Toronto, in the six-year 
period ending Dee. 31, 1955. Neonatal 
was considered as onset within the first 
twenty-eight days of life. There were 

From the University of Toronto. 
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sota, Department of Pediatrics, 
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twenty-four such cases from Detroit 
and twenty-one from Toronto, not in- 
cluding those with meningoceles. 
Twenty-five of the forty-five were 
male. There was no seasonal inei- 
dence. 

The apparent age of onset in four 
eases was within the first twenty-four 
hours of life; in thirteen eases it was 
between the first and seventh days; 
in thirteen during the second week; 
and in fifteen during the remainder of 
the neonatal period. Thirteen of the 
patients were premature. 


TABLE I 


1-7 2ND 15-28 
ORGANISM DAY | DAYS | WEEK | DAYS 
Noncoli- - 5 1 7 
form 
Coliform 3 11 10 8 


Tetal (45) 16 ll 15 


TYPE OF | 1st 


In all eases the bacteriology was de- 
termined by culture of the cerebro- 
spinal fluid, either ante or post mor- 
tem, or both, except in one case where 
streptococcus was grown from the 
blood both ante and post mortem, and 
seen on post-mortem smear of the 
brain. Coliform organisms accounted 
for thirty-three, or 73 per cent. There 
were fourteen cases due to Escherichia 
coli, ten to paracolon, three to Bacillus 
proteus, two each to Pseudomonas pyo- 
cyaneus and Bacterium aniiratum, and 
one each to Aerobacter aerogenes and 


— 
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salmonella. Of the remainder, six 
eases were caused by streptococci, and 
one each by staphylococci, pneumo- 
cocci, Hemophilus influenzae, menin- 
gococeus, gonocoecus, and Listeria 
monocytogenes. 

In a brief review of the twenty-two 
eases Of neonatal meningitis associated 
with meningoceles seen at the Hospital 
for Sick Children, Toronto, during the 
same six-year period, a similar bac- 
teriology, with a tendency to mixed 
infections, was noted. 
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fenders. A primary source of infee- 
tion is often not evident, but bae- 
teremia is nearly constant. Most of 
these organisms are relatively sensi- 
tive to the broad-spectrum antibioties, 
but only a few cures have been re- 
ported." 

B. proteus is a common organism 
which rarely causes meningitis, but is 
difficult to treat.'* No literature was 
found on meningitis due to B. ani- 
tratum or A. aerogenes, but fatal neo- 


TABLE ITI 
ESCH. PARA- COLI- 
SOURCE COLON FORM STAPH. STREP, |PNEUMO. | OTHER | TOTAL 
C.H.M. 6 6 4 1 5 ~ 2 24 
H.S.C, 8 4 5 ~ 1 1 2 21 
Smith 13 2 1 - - 1 - 17 
Flensborg 48 - 20 20* 32* 12 8 131 
Beveridge 7 - 3 - 1 4 1 16 
Debré 17 8 3 4 7 46 
Total 99 12 41 24* 43* 25 20 225 
152 103 


*Some in mixed infections. 


DISCUSSION OF BACTERIAL ETIOLOGY 


Other series, such as Flensborg’s* 
review of the literature up to 1943; 
Smith’s‘ ten-year survey of meningitis 
at the Children’s Hospital of Los 
Angeles, which ineluded _ thirty-six 
neonates; Beveridge’s® article which 
ineluded sixteen cases of neonatal men- 
ingitis seen in a three-year period at 
the Royal Alexandra Hospital for 
Children, in Sydney, Australia; and 
Debré’s® report of forty-six cases from 
1946 to 1954, thirty-three from the lit- 
erature and thirteen of his own; all 
showed a similar bacteriology. 

Esch. coli and paracolon bacilli are 
relatively nonpathogenic organisms 
which rarely cause meningitis in older 
age groups, but in newborn infants 
are the commonest and deadliest of- 


natal meningitis due to B. alkaligenes 
has been reported."* 

Ps. pyocyaneus is common in the 
flora of some parts of the skin. Its 
pathogenicity is low in adults, but in 
children, especially infants, it is more 
virulent. Lately, such infections have 
shown an increase in actual frequeney, 
possibly related to the widespread use 
of antibiotics, especially penicillin. 
They may be sensitive to polymyxin, 
neomyein, or Chloromyeetin, and some 
eures have been 

Of the 147 eases of Salmonella men- 
ingitis which Henderson” collected 
from the literature and reported in 
1948, forty-nine, or one-third, were 
neonates, of whom only one survived. 
He felt that localization was influenced 
by diminished tissue resistance, as in 
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cerebral birth trauma, and also noted 
a tendeney to epidemics in the new- 
born, in which diarrhea was frequent. 
Since 1948, Smith'* reported six cases 
in neonates, with three survivors, and 
noted that Chloromyeetin is probably 
the drug of choice."* 

Meningitis due to streptococei and 
staphylococci is not very characteristic. 
Commonly it is secondary to infection 
elsewhere, such as omphalitis, otitis, 
mastoiditis, osteomyelitis, or pyo- 
derma. Frequently meningoceles be- 
come infected by these bacteria. Hy- 
drocephalus and hemiplegia are fre- 
quent sequelae.'® °° 

Pneumococei are not as frequently 
the eause of meningitis in newborn in- 
fants as in older infants. Usually 
there is a primary focus of infection 
in the lung or ear. The pus is par- 
ticularly thick, especially over the 
superior surfaces of the brain, and 
sequelae are frequent.* 

Neonatal gonoecoceal meningitis is 
rare, and has been mentioned as a com- 
plication of gonococeal conjunctivitis.” 

H. influenzae and meningococci, 
though the commonest causes of men- 
ingitis in infants and younger children, 
quite rarely cause meningitis in in- 
fants under 2 months of age.* * * *° 
Some suggest that the rarity of these 
organisms in neonatal meningitis is 
due to transplacental transfer of anti- 
bodies.” 

L. monocytogenes is an unusual or- 
ganism of definite pathogenicity, tend- 
ing to produce meningitis.** 

No report was found of a ease of 
meningitis due to tubercle bacilli in 
an infant under 2 months of age. 


PATHOLOGY 


The pathology of neonatal menin- 
gitis is similar to that in later life, 
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with large amounts of pus in the sub- 
arachnoid space and ventricles. The 
open fontanels and sutures enable the 
collection of large amounts of exudate 
without much inerease in intracranial 
pressure, especially in premature in- 
fants.2. There may be hemorrhage or 
venous thrombosis. Frequently pus col- 
leets around the base of the brain, 
and this, or associated arachnoiditis, 
may close the foramina of Lushka and 
Magendie, producing hydrocephalus." 
Subdural effusions have recently been 
described as a complication of menin- 
None were noted, however, 
in these forty-five cases. 


PREDISPOSING CONDITIONS 


The early appearance of meningitis 
in some eases, shortly after birth, sug- 
gests prenatal or intranatal infection. 
Several authors mention early rupture 
of the membranes, prolonged or diffi- 
cult deliveries, and the presence of in- 
fection (pelvie or otherwise), eclamp- 
sia, or diabetes in the mother.* 

Of these forty-five cases, there were 
two difficult and one precipitate de- 
livery, and two instances of early rup- 
ture of the membranes. One mother 
had peritonitis, one had a pneumococ- 
cal throat infection preceding pneumo- 
coceal pneumonia and meningitis in 
her baby, one had a marginal placenta 
previa, one was diabetic, two were 
toxemie, and two had a morbid puer- 
perium. 

That a meningocele can lead to men- 
ingitis is obvious. Other predisposing 
conditions in the child inelude cere- 
bral birth trauma, such as subarach- 
noid hemorrhage, and foci of infee- 
tion in the umbilicus, skin or mucous 
membranes, ears, lungs, ete.°®?* In 
particular, the umbilicus may be 


ae 
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superficially healing, while the um- 
bilical vein harbors active infection. 
Meningitis is often only part of a gen- 
eralized septicemia, and positive blood 
cultures are frequent, especially in 
eases caused by coliform organisms. 
Flensborg® suggested that the in- 
creased permeability of the newborn’s 
gastrointestinal mucosa is an impor- 
tant pathogenetie factor, noting that 
in his study a bacteremia was pres- 
ent in almost all cases due to coliform 
organisms. Randall’ noted that coli 
agglutinins transferred from the 
mother to the fetus are not effective 
for all strains, and that neonates have 
poor antibody formation. 


TABLE III. PREDISPOSING CONDITIONS 


MATERNAL | INFANTILE 

Difficult or precipitate Prematurity 13 

delivery 3 
Early rupture of mem- Subarachnoid 

branes 2 hemorrhage 6 
Morbid puerperium 2 Omphalitis 6 
Placenta previa 1 Skin infection 3 
Peritonitis 1 Peritonitis 2 
Respiratory infection 1 Pneumonia 2 
Toxemia 2 Otitis 3 
Diabetes 1 Mastoiditis 1 


Note: Sometimes two or more factors 
were combined. 


Of these forty-five patients, six had 
subarachnoid hemorrhage, six had 
omphalitis, one impetigo, one desqua- 
mation of the skin, one cellulitis of the 
sealp, three otitis, two pneumonia, two 
peritonitis, and one mastoiditis. Some- 
times more than one predisposing fac- 
tor occurred in the same infant. With 
foci of infection, the bacteriology was 
usually proved to correspond to that 
of the meningitis. 


Perhaps 40 per cent of neonatal 
meningitis occurs in premature in- 
fants.’ In 1949, Kagan and co-work- 
ers®* reviewed forty-five cases from the 
literature, of meningitis in premature 
including twelve cases ob- 


infants, 
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served during a twenty-year period at 
the Sarah Morris premature station in 


Chicago. Coliform organisms predom- 
inated. All thirteen cases of menin- 


gitis in premature infants noted in 
this study at Detroit and Toronto were 
caused by gram-negative enterie ba- 
eilli. 
CLINICAL APPEARANCE 

The appearance of a newborn in- 
fant with meningitis is so nonspecific 
that little attention is drawn to the 
nervous system. Usually only cere- 
bral anoxia is suspected, such as might 
result from atelectasis, pneumonia, 
septicemia, or tetany. In many cases 
the diagnosis is only made at the time 
of post mortem.? 


TABLE IV. SyMPpTOMATOLOGY 
ORDER OF OBSERVATION 
SYMPTOM lst | 2nd | 3RD 

Temperature change 14 7 3 
Irritability or 11 5 1 

listlessness 
Diarrhea 4 3 2 
Vomiting or 4 9 1 

anorexia 
Convulsion 2 6 4 
Jaundice 3 1 1 


Temperature change and irritability 
or listlessness usually oecur early, and 
were the initial changes in fourteen 
and eleven cases, respectively. Sub- 
normal temperatures were seen, as well 
as fever. Nine patients had diarrhea, 
this being the initial observation in 
four. Not all of these cases were due 
to coliform organisms. Vomiting or 
refusal of feedings was frequent. 
Eleven had cyanotie episodes and 
seven had some dyspnea. In only two 
cases was a convulsion the initial in- 
dication of meningitis. Some infants 
only convulsed late in the course of 
the disease. 
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On physical examination, one infant 
was moribund and nine were acutely 
ill. In four the ery was weak, and in 
three it was high pitched. Sixteen 
developed early fullness or bulging of 
the fontanels, and only twelve had 
early nuchal resistance or rigidity. 
These changes often developed after 
the diagnosis had been made. Eight 
were jaundiced. Spasticity, tremors, 
nystagmus, and other eye signs were 
also noted. 

The white blood count ranged from 
3,000 to 38,000 per eubie millimeter, 
but usually was 15,000 to 20,000. In 
the thirty-one cases with successful 
lumbar punetures, the fluid was al- 
ways cloudy or grossly purulent, with 
a cell count ranging from 300 to sev- 
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autopsied. In this same period, there 
were 1,035 post mortems on children 
up to 12 at that hospital. Two of the 
nine survivors are hydrocephalie (one 
due to Esch. coli and one to para- 
colon), and one has other evidence of 
cerebral damage (due to streptococ- 
eus). Of the twenty-one cases from 
the Hospital for Sick Children, four- 
teen infants died and twelve were 
autopsied. In the same period, 2,090 
post mortems were performed on chil- 
dren in that hospital. Two living pa- 
tients have sequelae (one due to B. 
anitratum being deaf, and the other, 
due to Esch coli, having severe hydro- 
cephalus). Two of the ‘‘cures’’ were 
well on discharge, but their follow-up 
is incomplete (one was caused by Esch. 


TABLE V. RESULTS 
| H.S.C. COMBINED 
ORGANISM DIED | SEQ. |CURED|) DIED | SEQ. |CURED) DIED | SEQ. | OURED|) TOTAL 

Esch. colt 5 1 5 1 2 10 2 2 14 
Paracolon 3 1 2 4 7 1 2 10 
B. proteus 3 1 3 3 
Ps. pyocyancus 1 1 1 1 2 
B. anitratum 1 1 1 l 2 
A. aerogenes 1 1 1 
Salmonella 1 1 1 
Streptococcus 3 1 2 1 3 1 2 6 
Staphylococcus l 1 1 
Pneumococeeus 1 1 1 
H. influenzae 1 1 1 
Meningococecus 1 1 1 
Gonococeus 1 1 1 
L. monocytogenes 1 1 1 

15 3 6 14 2 5 29 5 11 45 

Total 
24 21 


eral thousand per ecubie millimeter, 
and the protein was elevated. Of 
twenty-three eases with blood cultures, 
nineteen were positive (fifteen for colli- 
form organisms), three were negative 
(one in a ease due to a coliform organ- 
ism), and one grew a contaminant. 


RESULTS 


Of the twenty-four eases from the 
Children’s Hospital of Michigan, fif- 
infants died and thirteen were 


teen 


coli and the other by Ps. pyocyaneus). 
The treatment of these infants was 
varied and included combinations of 
sulfa, penicillin, streptomycin, and 
the broad-spectrum antibioties by dif- 
ferent routes. 

Thus, in the forty-five cases there 
was a mortality of twenty-nine, or 64 
per cent, with severe sequelae in five, 
or 11 per cent more. The salvage was 
24 per cent over-all, but only 15 per 
cent in the coliform group. 
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SUMMARY 


Forty-five bacteriologically proved 
cases of purulent neonatal meningitis 
were deseribed. The etiology was pre- 
dominantly coliform. Various obstet- 
trieal difficulties, prematurity, and 
foci of infeetion in the infant were 
sometimes associated. Bacteremia 
usually oceurred. The onset was in- 
sidious, and the elinical appearance 
was not at all characteristic. The only 
constant changes were in the spinal 
fluid. 

It should be stressed that early 
diagnosis depends on a high index of 
suspicion coupled with a liberal use 
of the lumbar puncture needle. Even 
in recent years the results are poor, 
but with early vigorous therapy par- 
ticularly aimed at the gram-negative 
bacilli, and specifically modified as in- 
dicated by culture and sensitivity test- 
ing, better results may be possible. 


I wish to acknowledge my sincere appre- 
ciation to Dr. W. W. Zuelzer of the Chil- 
dren’s Hospital of Michigan, Detroit, and 
to Dr. A. L. Chute, of the Hospital for Sick 
Children, Toronto, for the privilege of using 
these eases, and to Drs. T. E. Roy and C. 8S. 
Anglin of the Hospital for Sick Children, 
who also extended kind assistance. 
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ILIAC VEIN OBSTRUCTION CAUSED BY RETROPERITONEAL 
ABSCESS IN NEWBORN INFANTS 


REVIEW OF THE LITERATURE AND Report oF Two CAsEs 


Epcar M.D.,* anp Epwarp J. Tomsovic, Masor, MC, USA 


HIS report deals with two new- 

born infants who had iliae retro- 
peritoneal abscess. Initial diagnoses 
of hemangiomas of the thigh and ab- 
dominal wall were entertained. After 
the presence of venous obstruction was 
established, the most likely etiology 
seemed to be malignant tumor. Surgi- 
eal exploration revealed the true cause 
to be abseess formation in a locus un- 
commonly involved nowadays. Venous 
obstruction as a manifestation of retro- 
peritoneal abscess has not been re- 
ported previously. 


REVIEW OF THE LITERATURE 


A review of the literature on iliac 
retroperitoneal abscess shows that this 
is a well-known entity, the first de- 
scription of which is hard to ascribe. 
In Ziemssen’s Cyclopedia of the Prac- 
tice of Medicine’ published in 1877, 
Senator has a chapter on acute psoitis, 
giving a typical description of this 
condition. Among his references are 
several prior to 1850 and one by For- 
dyece in 1784. Under the name of 
acute psoitis this condition was de- 
seribed by Mynter in 1881.2 Acute 
iliac adenitis was the diagnosis in the 
eases described in two articles which 
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appeared at the turn of the cen- 
tury,* * and in the third deeade of 
the present century this was a well- 
known condition both here and 
abroad.** It has been described also 
as psoas abscess,'’ and several articles 
have appeared on the subject from 
South America,~"* a series of sev- 
enty-seven eases being published by 
Largos Gareia’* of Argentina. While 
most of the authors have commented 
on the paucity of the literature on 
this particular subject, over 150 cases 
have been described throughout the 
years, an excellent article being that 
of Neuhof and Arnheim™ in 1944. 
The most recent report of iliae ade- 
nitis was made by Carson and Hart- 
mann*® who, in 1946, reviewed their 
results of treatment with sulfonamide 
and penicillin. Gross and Ladd,’ in 
the 1953 edition of their textbook, 
Surgery of Infancy and Childhood, 
described iliac adenitis and mentioned 
twenty patients. They did not break 
down the group except by age, so that. 
nothing specific can be said about the 
eases. Zadek,’* in 1950, described 
acute nontubereulous psoas abscess as. 
a clinical entity which he believed to 
be different from iliae adenitis, in that 
his patients showed no infected iliac 
glands at operation and the abscess 
seemed to be localized to the body of 
the psoas musele and within its sheath. 


H 
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Clinically, however, these cases are in- 
distinguishable from iliac adenitis 
with abscess. 


ANATOMICAL CONSIDERATIONS AND 
PATHOGENESIS 


The floor of the iliae fossa is formed 
by the iliopsoas muscles which are 
covered by the thick iliae fascia at- 
tached laterally to the iliae erest and 
mesially to the brim of the true pelvis. 
The iliae and transversalis fasciae be- 
come continuous with each other at 
that segment of the inguinal ligament 
lateral to the external iliae vessels. 
In the region of the external iliae ves- 
sels they pass inferiorly beneath the 
inguinal ligament, the transversalis 
fascia in front of and the iliae fascia 


behind the vessels. In the retroperi- 


toneal tissues of the iliae fossa are the 
ureter, the spermatic or ovarian ves- 
sels, the genitofemoral nerve, and the 


external iliac artery and vein. The 
external iliac lymph nodes form three 
chains around the external iliae ves- 
sels. These receive lymphaties from 
the inguinal nodes, the internal and 
external genitals, the umbilicus, the 
inferior abdominal wall, and the in- 
ternal iliae nodes. 

Acute iliae adenitis is the most com- 
mon cause of iliae retroperitoneal ab- 
seess in children. The diagnosis of 
iliae adenitis is difficult to prove con- 
elusively, and is possible only at sur- 
gery. Even then, in the presence of 
a large abscess, the lymph nodes may 
be broken down or not visualized, so 
that many cases are attributed to 
‘‘eause unknown.’’ Clinically, a num- 
ber of these appear to result from 
iliac adenitis. Of the known causes, 
infection of the lower extremities is 
the most ecommon,"? and Staphylococ- 
cus aureus the most frequent causative 
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organism. Other causes of iliae retro- 
peritoneal abscess are ruptured ap- 
pendix, intestinal lesions, such as 
diverticulitis, carcinomatosis, gyne- 
ecological diseases, post-partum infee- 
tions, genitourinary infections, and 
metastatic abscess following  septi- 
cemia, most of these secondary to acute 
mastoiditis and otitis. Sixty per cent 
of eases of iliae adenitis oceur in chil- 
dren."* 


DIAGNOSIS AND CLINICAL COURSE 


Common symptoms in this condition 
are lower abdominal or inguinal pain; 
pain in the hip, thigh, or knee; chills 
and fever; dysuria or urinary reten- 
tion. These symptoms may persist 
from a few days to a number of 
months. The usual physical findings 
are tenderness in the inguinal or iliac 
regions, marked psoas spasm, the pres- 
ence of a mass above Poupart’s liga- 
ment, or palpation of a mass by ree- 
tum or vagina, and enlarged inguinal 
nodes. 

The most constant laboratory find- 
ing is leukocytosis with a left shift. 
Roentgenograms may show blurring 
of the psoas shadows and lumbar 
scoliosis as the result of psoas spasm. 
Urograms may show displacement of 
the ureter and bladder, and hydro- 
nephrosis. This has been described by 
Coutts'* and can be seen in some of 
the University of California cases dis- 
eussed below (Table I). As wili be 
seen in our two cases, many of these 
findings may be absent in the new- 
born infant. 

Two common differential diagnoses 
in children are acute appendicitis and 
hip infections. LIliae adenitis differs 
from appendicitis in the presence of 
fever, marked psoas spasm, and the 
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absence of signs of peritoneal irrita- 
tion. While iliac adenitis may result 
in limitation of hip extension, other 
motions of the hip will be normal. 
Roentgenograms will be negative. 
(lliae adenitis following hip infection 
has been deseribed."*) 

Formerly, treatment was delayed 
until an abscess could be detected by 
palpation, at which time extraperi- 
toneal surgical drainage was _ insti- 
tuted. In those cases where drainage 
was not performed, the abscess fre- 
quently ruptured into the vagina, ree- 
tum, or bladder, or pointed in the 
thigh. In some eases the abscess 
spread upward, perforated the dia- 
phragm, and produced empyema, usu- 
ally causing death. The over-all mor- 
tality rate was approximately 5 per 
eent. In the Largos Garefia series’ 
the abscess reabsorbed without treat- 
ment in one-fifth of the cases. 


REVIEW OF CASES FROM UNIVERSITY OF 
CALIFORNIA HOSPITAL OVER THIRTY- 
EIGHT-YEAR PERIOD 


A review of the University of Cali- 
fornia Hospital records from 1916 to 
1954 revealed nineteen cases of iliac 
retroperitoneal abscess and one case 
clinically typical of acute iliae adeni- 
tis without suppuration (Table I). All 
had the classical signs and symptoms 
of this condition already described. 
Only the less frequent findings are 
mentioned in the table. Adults are 
ineluded because some of them illus- 
trate points to be brought out in our 
two eases. Most of these cases pre- 
date the use of antibiotics and chemo- 
therapeuties. Five out of the six chil- 
dren in this group had infection in 
the lower extremities and all of them 
probably represent iliae adenitis with 
suppuration. In two of them this is 
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further substantiated by the presence 
of draining inguinal nodes. 


CASE REPORTS 


CasE 1—A 3-week-old white male 
was transferred to Madigan Army 
Hospital from Larson Air Foree Base 
on Jan. 17, 1955, with a diagnosis of 
hemangioma of the right thigh. The 
infant was born at Larson Air Force 
Base Hospital on Dee. 23, 1954. There 
had been no pre- or postnatal diffi- 
culty. He was cireumeised on the 
third day of life and discharged the 
following day. He did well until five 
days before entry into the hospital, 
at which time the right foot was first 
noticed to be swollen. The following 
evening the entire right lower extrem- 
ity was cyanotie and the leg appeared 
to be swollen to twice its normal size. 
It was recalled that on the fifth day 
of life the baby had been noted to 
draw up the right lower extremity and 
ery when the extremity was pulled. 
This condition persisted and he was 
taken to Larson Air Foree Base Out- 
patient Clinie on Jan. 13, 1955, and 
transferred from there to Madigan 
Army Hospital. From that date there 
was a marked increase in size of the 
right lower extremity. The leg be- 
came more cyanotic with erying, but 
there were no other signs or symptoms. 
There was no history of infection in 
the circumcision, the umbilicus, or on 
the lower extremities. 

On physical examination the infant 
appeared healthy in all respects ex- 
cept for his right lower extremity, 
which was enlarged, eyvanotie, and 
edematous, with a network of dilated 
venules over the anterior thigh. Cir- 
cumference of the right thigh was nine 
inches, compared to seven inches for 
the left thigh. The right calf was five 
and three-quarter inches, the left calf 
four and one-half inches in cireum- 
ference. The right lower extremity 
was held in abduction and flexion, and 
an attempt to extend it produced ery- 
ing. An area of induration or a mass 
could be palpated in the upper por- 
tion of the thigh extending into the 
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right lower quadrant of the abdomen 
just beyond the inguinal ligament. 
Rectal examination was negative. 
Laboratory studies the day follow- 
ing admission showed a white blood 
cell count of 15,000: 68 per cent neu- 
trophils, 28 per cent lymphocytes, 3 
monocytes, and one eosinophil. Hemo- 
globin was 14.2 grams, hematocrit 42, 


Fig. 


1.—Right saphenous venogram. 
Radiopaque material enters the femoral vein 
but further passage is obstructed at the level 


of the Collateral route 
through the pudendal vein is seen. Soft tis- 
sue so | of the entire limb is evident. 
Case 1 S. Army Photograph.) 


inguinal ligament. 


and urinalysis was normal. Throat 
eulture showed hemolytie Staph. aur- 
eus in large numbers. 
Roentgenograms of the right lower 
extremity revealed no bony pathology. 
The muscle pattern of the right thigh 
was obliterated by soft tissue shadow. 
A right saphenous venogram was per- 
formed which showed ocelusion of 
both the external iliae and the femoral 
veins (Fig. 1). An intravenous uro- 
gram was performed which showed in- 
dentation of the bladder on the right 
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(Fig. 2). The impression of the roent- 
genologist was that a mass in the 
pelvis was causing venous obstruction. 

By the fourth hospital day edema 
had progressed in the leg and had in- 
volved the scrotum and penis. On the 
fifth hospital day surgical consultation 
produced a tentative diagnosis of rap- 
idly progressing hemangiosarecoma of 
the thigh. An operation for diagnosis 
and possible radical surgery was sched- 
uled 

Surgery was performed the same 
day, at which time an abscess was 
found in the region of the femoral 
eanal. This extended superiorly in the 


A rounded 
indentation in the right wall of the bladder 


Fig. 2.—Intravenous urogram. 


is demonstrated. Case 1. (U. Ss Army 


Photograph. ) 


retroperitoneal space into the iliae 
fossa and inferiorly into the adductor 
space. The mechanism of this exten- 
sion is discussed by Freiberg and Perl- 
man.'® Biopsy of an inguinal lymph 
node made at the time of the opera- 
tion showed acute inflammation. He- 
molytiec Staph. aureus resistant to 
penicillin but sensitive to chloram- 
phenicol, chlortetracycline, oxytetra- 
eveline, and erythromycin was cul- 
tured from the abscess. 

Following surgery there was prompt 
improvement of leg color and diminu- 
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tion of edema. The infant’s tempera- 
ture before the operation was 37.4° 
and 37.8° C., with the highest reeord- 
ing at 38° C. Following surgery his 
temperature in the first hour was 38.8° 
C., after which it remained normal. 
Therapy with erythromycin was 
started. Improvement continued and 
the infant was discharged on the 
fourteenth hospital day. Symptoms 
had subsided entirely, but the wound 
had not completely closed and was 
draining slightly. 
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History revealed that when the in- 
fant was 6 days old, the mother had 
developed fever, fatigue, and general- 
ized malaise, and had had a vaginal 
hemorrhage. She had been admitted 
to the University of California Hos- 
pital for treatment of endometritis 
and returned home when the baby 
was 11 days old. At this time she 


noted the baby to be fussy, which she 
attributed to inadequate intake of milk 
and accordingly started formula sup- 
plementation. 


However, he continued 


Fig. 4. 


Fig. 3.—Preoperative photograph of the lower extremities showing collateral venous cir- 


culation, cyanosis, and edema. Case 


Fig. 4.—Same patient as shown in Fig. 3, posterior view. 


Follow-up examination July 16, 
1956, revealed a sturdy, healthy child 
with no limp or asymmetry. The in- 
guinal sear was well healed. X-ray 
films revealed normal bony contours 
of hips and pelvis. 


Case 2.—A white male infant was 
born at the University of California 
Hospital on Feb. 16, 1956, following 
an uneventful pregnancy and delivery. 
He was cireumecised on February 19 
and discharged the following day, at 
which time physical examination was 
negative. He was readmitted to the 
University of California Hospital at 
age 3 weeks because of irritability and 
evanosis of both lower extremities. 


to be irritable until admission to the 
hospital. Five days prior to hospital 
admission the mother noticed that both 
lower extremities became cyanotic 
when the baby cried, particularly 
when he was lying on his_ back. 
There was no history of infection of 
the umbilicus, cireumeision, or extrem- 
ities. 

Aside from irritability, positive 
physical findings were limited to the 
lower abdomen, thighs, and buttocks, 
where there was a vast network of 
dilated venules. There was cyanosis 
of the lower extremities which became 
more marked with erving, and edema 
extending up to the groins. The right 
thigh measured seven inches, the left 


= 
a 
Fig. 3. 
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thigh seven and one-half inches in cir- 
cumference. There were large masses 
of matted inguinal nodes bilaterally 
(Figs. 3 and 4). 

Initial laboratory work revealed a 
white blood cell count of 26,600, with 
68 per cent neutrophils, 38 per cent 
lymphoeytes, 10 per cent monocytes, 
4 per cent eosinophils, and 4 per cent 
basophils) Hemoglobin was 14.2 
grams, and urinalysis was within nor- 
mal limits. Throat culture revealed 
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The dermatology and_ peripheral 
vascular disease consultants felt that 
this condition was produced by either 
a hemangioma or a venous obstruction 
from retroperitoneal malignancy. Be- 
eause of the high white blood cell 
count, three blood cultures were 
drawn, all of which were negative. Re- 
peated rectal examinations revealed 
no mass. 

Plain films of the abdomen revealed 
a homogeneous pelvic mass displacing 


Fig. 5.—Photograph taken one week postoperatively, showing marked improvement of the 
lower extremities. Case 2. 


Staph. aureus, Staphylococcus albus, 
alpha_ streptococcus and Neisseria 
catarrhalis. 


The infant was afebrile throughout 
his hospital stay except for the fourth 
day, when his temperature was 38.4° 
C. He continued to eat well and to 
gain weight. White blood cell count 
inereased to 38,900 with 75 per cent 
polymorphonuelear cells and 11 my- 
eloblasts, and remained in this range 
until surgery. 


the rectum and colon anteriorly and 
superiorly. Barium enema confirmed 
displacement of the sigmoid and de- 
scending colon anteriorly and to the 
right by a retroperitoneal mass. In- 
travenous pyelograms demonstrated 
anterior displacement of the ureters 
and bladder (Fig. 6). <A left saphe- 
nous venogram showed obstruction of 
the external iliae veins with collateral 
circulation (Fig. 7). 

One of us (E.G.) saw this infant 
on rounds and, from experience of the 


‘a 
| 
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ease previously described, suggested 
the diagnosis of retroperitoneal ab- 
Scess. 

On the eighth hospital day a left 
lower quadrant mass became palpable 
just above Poupart’s ligament. The 
upper margin of the mass was just 
below the level of the umbilicus. It 
was firm and nontender. The edema 
had progressed, involving the penis 
and serotum. He was taken to surgery 
the same day. 

The retroperitoneal space was ex- 
plored on the left side, where a large 
abseess was found in the iliae fossa 


pyelogram showing 
bladder an- 


Case 2. 


Fig. 6.—Intiravenous 
displacement of the ureter and 
teriorly by retroperitoneal mass. 


and drained. Culture of the pus was 
taken, drains were inserted, and ther- 
apy with penicillin and chloramphen- 
icol was instituted. There followed a 
pronounced improvement in the ap- 
pearance of the left thigh. However, 
a mass was now palpated in the right 
iliae fossa. 

On the tenth hospital day another 
operation was performed; an abscess 
in the right iliae fossa extending into 
the upper part of the thigh was evae- 
uated of approximately 100 ¢.c. of pus. 
Following surgery there was improve- 
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ment of the right lower limb also 
(Fig. 5). 

The white blood cell count on the 
day following this operation was 8,800, 
with 64 per cent neutrophils and 36 
per cent lymphocytes. Culture of the 
pus from both abscesses revealed hemo- 
lytic Staph. aureus moderately sensi- 
tive to penicillin, chloramphenicol, and 
tetracycline, and quite sensitive to 
neomycin and several combinations of 
the above drugs. Recovery was un- 
eventful except for a foot drop on the 
right side due to peroneal palsy. 


Fig. 7.—Saphenous venogram and simul- 
taneous intravenous pyelogram showing ob- 
struction at inguinal ligament, extensive col- 
lateral circulation, and compression of the 
bladder by the left abscess. e 2. 


The baby was last seen on May 29, 
1956, at which time he appeared quite 
healthy. Both surgical sears were well 
healed and the foot drop was some- 
what improved. 


DISCUSSION 


Anatomically, these two eases are 
typical of iliae retroperitoneal abscess, 
as proved by surgery. The lack of 
classical abscess symptoms is consistent 
with the age of the patients. Both 


GRUNWALDT AND TOMSOVIC: 


eases are probably secondary to iliac 
adenitis, because of the frequency of 
this condition in children and the 
presence of enlarged inguinal glands. 
The prominent signs of venous ob- 
struction are considered related to the 
small eapacity of the iliae fossae and 
the compressibility of the veins 
therein, rather than to mere massive- 
ness of the abscesses. There are a 
number of eases in the literature with 
symptoms of many months’ duration, 
with large collections of pus, yet with- 
out evidence of venous obstruction 
other than edema™ (Table I). 

No eases of retroperitoneal abscess 
in very young infants have been re- 
ported previously, 7 months being the 
youngest age in the literature. Per- 
haps this would explain the fact that 
the picture of iliae venous obstruction 
has not been deseribed before. 


Although these two cases might have 
to be classified as due to ‘‘eause un- 
known,’’ we cannot help wondering 
why, in the preantibiotie era when 
several hundred eases had been de- 
scribed, none was reported in the new- 


born infant. In both of our cases we 
feel that the portal of entry was likely 
the circumcision site, because of (a) 
the enlarged inguinal nodes (lymphat- 
ie drainage of the penis is primarily 
through these nodes); (b) bilaterality 
of abscess formation in Case 2 (this 
suggests a midline portal of entry); 
(ec) the onset of symptoms in the first 
two weeks of life; (d) the absence of 
signs pointing to another portal of 
entry. 

The large number of elective cireum- 
cisions now being performed on new- 
born infants and the inereasing in- 
cidence of staphylococeal infections 
recently noted may account for the oe- 
currence of these two cases at the pres- 
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ent time. There is no way of proving 
this theory unless further cases of the 
condition described are reported to 
occur primarily in cireumcised males. 

The role of the roentgenogram in 
localizing the pathologie process is 
noteworthy. No other clinical diag- 
nostie tool proved so helpful. How- 
ever, it remains for surgery to dis- 
close the true nature of the obstrue- 
tive mass and early intervention is ad- 
vocated. 

SUMMARY 


Two eases of iliae vein obstruction 
due to iliae retroperitoneal abscess are 
reported. This condition as a pre- 
senting sign of retroperitoneal abscess 
has not been reported in the literature 
to date. 

The literature is reviewed and com- 
mon signs and symptoms of this con- 
dition are described. 

The argument for cireumceision site 
as the portal of entry of the infection 
is presented. 
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Some Early Record Breakers 


We are certainly inform’d by an Eye Witness, That there is at New-Haven in Connecti- 
cut, a Child named Enoch Turner, who when he was Born weighed 11 Pounds, & when he was 
18 months old (which was on the second of this month) weighed 46 Pounds & an half; He 
was 3 Feet & 2 Inches high; on the naked Body over the Breast 2 Foot round; 10 Inches 
round just above his Knee, 9 round the Calf of his Leg, 6 & a quarter round the small of 


his Leg, 7 round his Arm just above his Elbow, 5 round his Wrist; (these Dimensions being 
taken from his Father’s Mouth.) and his strength is in proportion to his bigness, for he 
can carry a Pail of Water almost full. He has about the Pudenda symptoms of Ripeness 
equal to a Lad of 16 vears old, and his Voice is like that of a Man grown. 


From THE Boston GAZETTE, May 29, 1738 


Lately died at Windsor, (State of Vermont) Esther Dean, aged 2 years and 20 days, 
daughter of Mr. Willard Dean of that town, the extraordinary grossness of this child, it is 
supposed was the oecasion of her death She weighed before a year old, upwards of 
70 lb. She is the third child Mr. Dean has lost of such extraordinary bulk, and all at 
about the same age. 


From New HAMPSHIRE GAZETTE AND GENERAL ADVERTISER, Feb, 25, 1785 


Died Polly Proctor, daughter of John Jr., quinsey. A remarkably large child, weighed be- 
tween seventy and eighty weight. Two vears, seven months. October 24, 1793. 


From Ipswich ViTaL Recorps (DEATHS) 


EXPLOSION OF NURSING BOTTLES 


Preston J. BurnuaAm, M.D. 
Satt Lake Crry, Urau 


TATISTICS show that the greater 

number of all injuries occur in 
the home. There we are exposed to 
numerous utensils, electrically pow- 
ered apparatus, gas-controlled equip- 
ment, rugs on slippery floors, and 
even steam which develops terrific 
pressure when it is not permitted to 
expand. 

Oftentimes, however, we are all 
guilty of ignoring these and other 
common manifestations of nature’s 
laws in our homes and offices. Per- 


haps long familiarity leads to forget- 
fulness of these dangers in our sur- 
roundings. It is only when we sustain 
actual injury from the mishandling of 


potentially injurious equipment or 
recognize their subtle dangers from 
the vicarious appreciation of the in- 
juries of others that we resume cau- 
tion. This brief case report is pre- 
sented only to restimulate this aware- 
ness of danger. 


CASE REPORT 


On July 28, 1956, Mrs. E. J. was 
performing a routine sterilization of 
drinking water for her infant. The 
sterilizer was a standard electric type 
with hinged cover, and held eight 
nursing bottles. The plastie bottle 
covers with nipples inverted had been 
serewed on snugly. 

From the Department of Surgery, College 


of Medicine, The University of Utah, and St. 
Mark's Hospital. 


After an undetermined length of 
time of boiling, possibly one-half hour, 
the patient opened the lid of the ster- 
ilizer. As rapidly as she could note 
that the sterilizer water had _ boiled 
dry, six of the eight bottles exploded 
like hand grenades, driving countless 
glass particles into her face and neck 
(Fig. 1). Those in the neck penetrated 
nearly one and one-half inches, while 
some over the mandible and zygoma 
penetrated to the bone. The aluminum 
shield on the ceiling over the stove 
was perforated by nearly as many par- 
ticles. 


Fig. 1. 


Perhaps publication of this inei- 
dent will avoid recurrences. 
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THE RESPONSIBILITIES OF THE MEDICAL PROFESSION IN THE 
USE OF X-RAYS AND OTHER IONIZING RADIATION 
STATEMENT BY THE UNITED NATIONS ScreNtIFIC COMMITTEE 

oN TH: Errects oF Atomic RADIATION 


1. The United Nations General As- 
sembly, being aware of the problems 
in publie health that are created by 
the development of atomic energy, es- 
tablished a Scientifie Committee on 
the Effeets of Atomie Radiation. This 
Committee has considered that one 
of its most urgent tasks was to col- 
lect as much information as possible 
on the amount of radiation to which 
man is exposed today, and on the 
effects of this radiation. Since it has 


become evident that radiation due to 
diagnostic radiology and to radiother- 
apy constitutes a substantial propor- 


tion of the total radiation received 
by the human race, the Committee 
considers it desirable to draw atten- 
tion to information that has been 
obtained on this subject. 

2. Modern medicine has contributed 
to the control of many diseases and 
has substantially prolonged the span 
of human life. These results have 
depended in part on the use of radia- 
tion, diagnosis, and treatment of dis- 
ease. There are, however, few ex- 
amples of scientifie progress that are 
not attended by some disadvantages, 
however slight. It is desirable there- 
fore to review objectively the possible 
present or future consequences of in- 
ereased irradiation of populations 
which result from these medical ap- 
plications of radiation. 
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3. It is now accepted that the irra- 
diation of human beings, and par- 
ticularly of their germinal tissues, 
has certain undesirable effeets. While 
many of the somatic effeets of radia- 
tion may be reversible, germinal ir- 
radiation normally has an irreversible 
and therefore cumulative effect. Any 
irradiation of the germinal tissues, 
however slight, thus involves genetic 
damage which may be small but is 
nevertheless real. For somatic ef- 
feets there may, however, be thresholds 
for any irreversible effects, although 
if so these thresholds may well be 
low. 

4. The information so far available 
indicates that the human race is sub- 
jected to natural radiation,* as well 
as to artificial radiation due to its 
medical applications, to atomie indus- 
try and its effluents and to the radio- 
active fall-out from nuclear explosions. 
The Committee is aware of the po- 
tential hazards that such radiation 
involves, and it is collecting and ex- 
amining information on these subjects. 


*The radiation due to natural sources has 
been estimated to cause between 70 and 170 
millirem of irradiation to the gonads per 
annum in most parts of certain countries in 
which it has been studied, although higher 
values are found locally in some areas. See 
the reports “The hazards to man of nuclear 
and allied radiations” published by the United 
Kingdom Medical Research Council in June, 
1956, in which also the millirem is defined; 
— from information submitted to the Com- 
mittee. 


USE OF X-RAYS AND OTHER IONIZING RADIATION 


5. The amount of radiation received 
by the population for medical pur- 
poses is now, in certain countries, the 
main source of artificial radiation and 


is probably about equal to that from 
all natural sources. Moreover, since 
it is given on medical advice, the 
medical profession exercises respon- 
sibility in its use. 


6. The Committee appreciates fully 
the importance and value of the cor- 
rect medical use of radiation, both in 
the. diagnosis of a large number of 
conditions, in the treatment of many 
such diseases as cancer, in the early 
mass detection of conditions such as 
pulmonary tuberculosis, and in the 
extension of medical knowledge. 

7. Moreover, it appreciates fully the 
contribution of the radiological pro- 
fession, through the International 
Commission on Radiological Protee- 
tion* in recommending maximum per- 
missible levels of irradiation. As 
regards those whose occupation ex- 
poses them to radiation, the establish- 
ment of those levels depends on the 
view that there are doses which, ac- 
cording to present knowledge, do not 
cause any appreciable body injury 
in the irradiated individual; and also 
on the consideration that the number 
of people concerned is_ sufficiently 
small for the genetic repercussions 
upon the population as a whole to be 
slight. Whenever exposure of the 
whole population is involved, however, 
it is considered prudent to limit the 
dose of radiation received by germinal 
tissue from all artificial sources to an 
amount of the order of that received 


*See the report of the International Com- 
mission on Radiological Protection (published 
in the British Journal of Radiology, suppl. 6, 
December, 1954; in the Journal francais d’elec- 
tro-radiologie, No. 10, October, 1955, etc., and 
revised in 1956). 
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from the natural background radia- 
tion. 

8. It appears most important there- 
fore that medical irradiations of any 
form should be restricted to those 
which are of value and importance, 
either in investigation or in treatment, 
so that the irradiation of the popula- 
tion may be minimized without any 
impairment of the efficient medical 
use of radiation. 

9. The Committee is consequently 
anxious to receive information through 
appropriate governmental channels 
as to the methods and the extent by 
which such economy in the medical use 
of radiation ean be achieved, both 
by avoiding examinations which are 
not clearly indicated and by de- 
creasing the exposure to radiation 
during examinations, particularly if 
the gonads, or the fetus during preg- 
nancy, lie in the direct beam of radia- 
tion. It seeks, in particular, to obtain 
information as to the reduction in 
radiation of the population which 
might be achieved by improvements in 
instrument design by fuller training 
of personnel, by local shielding of the 
gonads, by choosing appropriately be- 
tween radiography and _ fluoroscopy, 
and by better administrative arrange- 
ments to avoid any necessary repeti- 
tion of identical examinations. 

10. The Committee also seeks the co- 
operation of the medical profession to 
make possible an estimate of the total 
radiation received by the germinal tis- 
sue of the population before and dur- 
ing the child-bearing age. It considers 
it to be essential that standardized 
methods of measurement, of types at 
present available, should be widely 
used to obtain this information and it 
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emphasizes the value of adequate rec- 
ords, maintained by those using radia- 
tion medically, by the dental profes- 
sion, and by the responsible organiza- 
tions in allowing such radiation ex- 


The Commit- 
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tee is convinced that information of 
this type will make it possible to de- 
erease the total medical irradiation of 
the population while preserving and 
inereasing the true value of the medi- 
eal uses of radiation. 


posure to be evaluated. 


Measles in the Year 1670 


The measles set in early as usual; i.e., at the beginning of January. They gained 
strength every day, until they reached their height, about the vernal equinox. After this 
they gradually decreased at the same rate; and by the month of July were wholly gone. 
As far as I have hitherto seen, I believe these measles to be the most perfect disease of 
their genus, for which reason I shall record their history with all the care and minuteness 
that the observations which I then made will warrant. 

This disease begins and ends within the above-named period. It generally attacks 
infants, and, with them, runs through the whole family. It begins with shiverings and 
shakings, and with an inequality of heat and cold, which, during the first day, mutually 
succeed each other. By the second day, this has terminated in a genuine fever, accom- 
panied with general disorder, thirst, want of appetite, white (but not dry) tongue, slight 
cough, heaviness of the head and eyes, and continued drowsiness, Generally there is a 
weeping from the eyes and nostrils; and this epiphora passes for one of the surest signs 
But to this may be added another sign equally sure; 
Although measles usually shows itself by an exanthema 
upon the face, there appears upon the breast a second sort of breaking-out. This consists 
in broad red patches on a level with the skin, rather than true exanthemata, The pa- 
tient sneezes as if from cold, his eyelids (a little before the eruption) become puffy; some- 
times he vomits: oftener he has a looseness; the stools being greenish. This last symptom 
is commonest with infants teething, who also are more cross than usual. The symptoms 
increase until the fourth day. At that period (although sometimes a day later) little red 
spots, just like flea-bites, begin to come out on the forehead and the rest of the face. 
These increase both in size and number, group themselves in clusters, and mark the face 
with largish red spots of different figures. These red spots are formed by small red papulae, 
thick set, and just raised above the level of the skin. The fact that they really protrude, 
ean searcely be determined by the eye. It can, however, be ascertained by feeling the 
surface with the fingers. From the face—where they first appear—these spots spread 
downwards to the breast and belly; afterwards to the thighs and legs. Upon all these 
parts, however, they appear as red marks only. There is no sensible protuberance by 
which they show themselves above the level of the skin. 


of the accession of the complaint. 
viz. the character of the eruption. 


THOMAS SYDENHAM 


Clinical Pathological Conference 


THE CHILDREN’S MEDICAL CENTER 
BOSTON, MASS. 


SIDNEY FARBER, EpItToR 
JoHN M. Craic, ASSISTANT EpITOR 


CLINICAL HISTORY 


HIS white female, aged 8 years 

5 months, was first admitted to 
The Children’s Medical Center at the 
age of 5 years 2 months with a history 
of having had an upper respiratory 
infection seven days previously. This 
had been treated with a sulfonamide 
for three days. Over the period from 
the onset of the respiratory infection 
until hospitalization, she developed 
edema, anuria, and _ hypertension. 
Urine samples obtained in the first two 
days of hospitalization had an acid re- 
action, specific gravities of 1.046 and 
1.050, and a four plus albumin. The 
urine sediment contained 3 to 4 
erythrocytes, 8 to 10 leukocytes, and 
10 to 15 granular casts and occasional 
hyaline casts per high-power field. The 
urine contained no sulfonamide erys- 
tals. The sulfonamide blood level was 
0. The antistreptolysin titer was 51 
units. The serum nonprotein nitrogen 
was 80 mg. per cent and the potassium 
7.3 meq. per liter. 

The patient was given intravenous 
fluids caleulated to cover her urine 
output and insensible water loss. Over 
the three-week period of her hospitali- 
zation the hypertension, azotemia, and 
hyperkalemia disappeared but the 
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edema and albuminuria continued. 
The total serum protein was 3.6 gram 
per cent and total cholesterol 900 mg. 
per cent. Near the middle of her hos- 
pital stay one positive urine culture 
was obtained for Pseudomonas aero- 
genosa, but subsequent cultures were 
negative; no specific therapy was given 
for this. A ten-day course of corti- 
sone, 300 mg. per day, was given, with 
a resulting diuresis and a loss of 15 
pounds in weight. At the time of dis- 
charge, the urine examination showed 
a pH of 7.5, specifie gravity 1.016, 
albumin 0, erythrocytes 0, leukocytes 
3 to 6 per high-power field, and rare 
granular casts. 

At 5 years 7 months, the patient 
was readmitted with a reaccumulation 
of the edema. Because of the discov- 
ery of a urinary tract infection with 
Bacillus proteus, no steroid therapy 
was given. Various antibiotics were 
administered in an attempt to eradi- 
eate the urinary infection, without 
success, during a five-week period of 
hospitalization. 

A third admission occurred one week 
after the previous discharge because 
of respiratory distress secondary to 
ascites; this was relieved by a paracen- 
tesis. The urine pH was now 6.5, the 
specific gravity varied from 1.007 to 
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1.034 and it contained albumin, 3 plus, 
many white cells, and granular casts 
but no erythrocytes. Three of four 
urine cultures contained B. proteus. 
The serum protein level was again low 
and a serum calcium level was 5.9 mg. 
per cent. The urinary infection was 
treated with Chloromycetin and strep- 
tomyecin, without benefit, over a three- 
week period of hospitalization. 

A fourth admission was required 
one month subsequent to the previous 
discharge because of the reaceumula- 
tion of abdominal fluid. On this ad- 
mission the blood pressure was _ re- 
corded as 130 mm. Hg systolic and 84 
diastolic. The urine remained as on 
the previous admission and the serum 
nonprotein nitrogen now was 69 mg. 
per cent. The urinary tract infection 
continued unabated despite antibioties. 
A roentgenological estimation of bone 


age showed a maturation arrest of two 
vears below the chronological age of 6 


years. 

Over the next two years the edema 
fluctuated and then gradually disap- 
peared, so that in the final vear of life 
she was virtually free of edema. An 
anemia sufficient to require repeated 
transfusions was constantly present. 
The serum nonprotein nitrogen had 
gradually risen. Eleven days prior to 
death she developed spontaneous nasal 
and rectal bleeding, and two days later 
became progressively lethargic and 
dyspneic. These symptoms were ac- 
companied by vomiting. 

At the time of the final hospital ad- 
mission, seven days before death, 
physical examination revealed the pa- 
tient to be desperately ill and coma- 
tose, with a temperature of 99° F., 
pulse 120 per minute, respirations 35 
per minute, and blood pressure 120 
mm. Hg systolic and 80 diastolic. The 
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skin was dry and there was dried blood 
about the nares and the rectum. The 
heart was slightly enlarged and there 
was an apical presystolie gallop. Slight 
ankle edema was present. 

The laboratory examination at the 
time of admission revealed a pH of 
5.5, speeifie gravity 1.009, albumin 2 
plus, acetone 1 plus, with a sediment 
containing 1 to 3 erythrocytes, 15 to 
20 leukocytes, and an _ occasional 
granular cast per high-power field. 
The blood hemoglobin was 9.5 gram 
per cent, and the peripheral leukocyte 
count, 38,000 per cubic millimeter, 
with a moderate shift to the left in 
the granulocytes on the smear. The 
serum chemistries were as follows: 
nonprotein nitrogen, 170.8 mg. per 
cent; pH, 7.02; earbon dioxide con- 
tent, 4.2; sodium, 136; potassium, 6.2; 
and chlorides 97 meq. per liter. The 
calcium was 5.5 and the phosphorus 
18.4 mg. per cent. A blood culture 
and a urine culture were sterile. In 
spite of oxygen therapy, digitaliza- 
tion, antibioties, glucose and lactate 
by vein, Amphojel and calcium by 
mouth, and sedatives, she failed to im- 
prove, began to convulse, and died. 


DISCUSSION 


Dr. Davin GitLin.*—At the time of 
the first admission, aside from the 
anuria, this patient had a _ picture 
which was consistent with lipoid ne- 
phrosis. She had oliguria, generalized 
edema, a 4+ plus urinary albumin, a 
serum protein three days after admis- 
sion which was reported as 3.5 gram 
per cent, and a serum cholesterol of 
900 mg. per cent. There are several 
features of her illness which do not fit 
the classical description of nephrosis. 


*Dr. David Gitlin is Associate Physician. 
The Children's Medical Center, and Associate 
in Pediatrics, Harvard Medical School. 


These are the hypertension, anuria, a 
nonprotein nitrogen of 80 mg. per cent, 
and a serum potassium of 7.3 meq. per 
liter. It is stated, however, that she 
had had an upper respiratory infection 
and was given a sulfa pill three times 
a day for three days. The sulfa ad- 
ministration was far less than that 
which is ordinarily used for therapy of 
an infection, but it does not take very 
much sulfa to induce a hypersensitiv- 
ity reaction. 

Did she have an acute glomerulone- 
phritis at this time, which rapidly 
deteriorated into the nephrotie syn- 
drome? Did she have renal disease 
prior to the onset of this episode for 
which she was admitted? Sulfa, we 
recognize, can cause three major in- 
trarenal disturbances. One is an ob- 
structive nephrosis, partly due to 
crystalline deposits, the second is a 
toxie nephrosis, and the third is an 
interstitial nephritis on a hypersensi- 
tivity basis. There were no erystals 
in the urine, which effectively elimi- 
nates the first of these. The course 
was not that of toxie nephrosis. 
Whether or not she had acute glo- 
merulonephritis is the next point, and 
that is going to be the most difficult 
to determine. I do not think that the 
antistreptolysin titer helps very much. 

I think it would be interesting at 
this point to try to find out how much 
albumin or protein she had to lose to 
get a serum protein level of 3.5 gram 
per cent. This may give us a clue as 
to the previously existing renal disease. 
The amount turns out to be a little on 
the phenomenal side. In the total body 
pool of albumin, there is approxi- 
mately twice the amount of albumin in 
the circulation: in other words, if the 
patient had a plasma volume of 1,200 
¢c.c., the volume of distribution of the 


CLINICAL PATHOLOGICAL CONFERENCE 


377 


albumin would be 2,400 ec. At the 
onset of this illness, the patient would 
have had a normal serum albumin of 
about 4 grams per 100 ml. This would 
have given her a total body pool of 
about 96 grams of albumin, or if she 
had 6.5 grams total serum protein, this 
would have given her a total body pool 
of 156 grams of serum protein. About 
75 to 95 per cent of the excreted uri- 
nary protein in nephrosis is albumin. 
Since the serum albumin in the edema- 
tous state in nephrosis is usually less 
than 1 gram per cent, her serum albu- 
min suffered a fall of at least 2.5 grams 
per cent. If we then multiply the vol- 
ume of distribution, 2,400 ¢.¢., by this 
loss, to find out how much albumin she 
lost in this period of time, it turns out 
to be about 60 grams of albumin, or 
about 60 per cent of the total body pool. 
Now, remember, she had anuria; she also 
had oliguria after the anuria, vet she 
lost 60 grams of albumin—and how did 
she lose it? If one caleulated the loss to 
be via the urine alone over this period 
of time, it turns out that she would 
have had a urinary concentration of 
albumin well over 10 grams per cent. 
This is clearly impossible. Well, then, 
where did she lose the albumin? Either 
she lost it through an increased rate of 
destruction during her present illness, 
or she had the disease prior to the on- 
set of the first bout of edema, or both. 
In other words, at her first admission 
she may have had active all the mecha- 
nisms for the production of the ne- 
phrotie syndrome. I think this patient 
had lipoid nephrosis long before we 
observed the fact that she had edema. 
It was probably the superimposed up- 
per respiratory infection that threw 
her into acute renal failure and 
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brought her to the hospital with gen- 
eralized edema, anuria, hypertension, 
hyperkalemia, and azotemia. 

At her second admission, whatever 
processes were operative when she was 


admitted the first time were still active. . 


On her third admission, the serum 
ealeium was 5.9 mg. per cent. The 
serum calcium in nephrosis tends to be 
a bit on the low side, yet the very low 
level of caleium that one finds in these 
patients is still high enough to provide 
a sufficient amount of ionized caleium 
to prevent tetany, presumably because 
of the small amount that is protein 
bound. 

On the fourth admission she appar- 
ently still had pyelonephritis. 

The edema had at first fluctuated 
and then had been absent for the year 
prior to her final admission. If the 
kidney no longer excreted protein, it 
was because of one of two reasons— 
either glomerular permeability had 
improved, in the sense that the per- 
meability to protein was now less than 
it was before, or that the glomeruli 
were so badly damaged that very little 
blood was flowing through them. If 
this were so, many of these glomeruli 
were now hyalinized or avascular. 
The anemia was still present and the 
nonprotein nitrogen was rising. These 
observations were well in accord with 
the feeling that glomeruli were now 
severely damaged. Whether this ad- 
vaneing renal impairment was due to 
the underlying nephrosis or to pyelone- 
phritis, it is diffieult to say. I think 
it would probably have been due to a 
combination of both. As I mentioned, 


the continuing anemia was also a bad 
prognostic sign, and I believe this has 
been well substantiated recently by 
eareful studies done by Dr. Meteoff. 
Whether or not we will find signs of 
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renal rickets in this particular patient, 
I do not know, but certainly the mech- 
anism for it existed with the high 
phosphorus and low serum caleium 
levels. 

Her last admission, I think, was very 
characteristic of uremia. All of the 


physical signs, blood studies, and 
serum chemistries were compatible 
with severe renal failure. The bleed- 


ing from the nose and rectum was 
also compatible with uremia; ulcers 
might be found anywhere in the nose 
and mouth or in the gastrointestinal 
tract. I think that the pathological 
findings will inelude a chronic glomer- 
ulonephritis with a superimposed 
chronie or healed pyelonephritis. I 
certainly think the pyelonephritis con- 
tributed to the demise of the individ- 
ual. Even though it may have burned 
itself out, it might have contributed, 
in this instance, to the pathological 
alterations leading to renal failure. 
There are those who believe that the 
involvement of pyelonephritis in such 
an instance is more than coincidental. 

There are a great many possible eti- 
ologies for the nephrotic syndrome and 
among these are drugs and poisons, in 
which case sulfonamide would be one 
of them; but these drugs usually result 
in lower nephron nephrosis, and the 
course is quite different from that 
which we see here. Nephrotie syn- 
drome may be found in the course of 
amyloid disease but she had had no 
history of disease of organs other than 
the kidney. Diabetic renal disease 
might be considered, but there was cer- 
tainly no evidence for it here. I as- 
sume a Wassermann was taken, and 
that there is no evidence for the diag- 
nosis of syphilis. The patient might 
have had thrombosis of the renal veins 
—although I do not think so since she 
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would have had much more blood in 
the urine and her course would have 
been considerably different. 

Then, let us consider the group of 
diseases, including subacute and 
chronic glomerulonephritis. There was 
one determination that couid have 
helped us a great deal, which was not 
done on this particular patient. When 
she first came to the hospital with a 
generalized edema, if edema fluid had 
been taken and a total protein had 
been estimated on the edema fluid, we 
would have been able to determine 
whether or not she had acute glomer- 
ulonephritis. In acute glomerulone- 
phritis, the edema fluid that is found 
is relatively high in albumin, ranging 
from 0.5 to 0.8 gram per cent, but 
much below the normal value of 1.5 to 
2 grams per cent for interstitial fluid. 
It is in the range that one usually finds 
in patients with eardiae failure, and 
presumably the nephritie type of 
edema is due to a manifestation of 
eardiae failure or backward failure. 
Nephrotie edema, on the other hand, is 
due entirely to a decrease in the on- 
cotie pressure of the plasma proteins, 
resulting in tremendous outpouring of 
water from the capillaries with prac- 
tically no accompanying albumin. 
Thus the concentration of serum pro- 
teins in edema fluid is extremely low, 
around 5 mg. per cent, and far below 
the level in acute nephritis. That one 
determination could have helped us a 
great deal as to the etiology of the first 
episode. 

We still have to explain this tre- 
mendous loss of protein, and therein, 
I think, lies the erux of the problem. 
What was actually happening in this 
particular patient? We did a series of 
determinations in other children with 
nephrosis or the nephrotic syndrome.' 
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Normally, renal glomerular capillaries 
retain, within the lumen, about 99 per 
eent of the albumin flowing through. 
In nephrosis we find that protein re- 
tention has dropped down to about 94 
per cent, 6 per cent being lost through 
the glomerular walls and excreted. 
This would seem to be a very small 
amount. The volume of filtrate is tre- 
mendous and although it may contain 
very small amounts of protein, one 
finds that the patient is actually ex- 
ereting as much as 30 grams of albu- 
min per day at the beginning of the 
disease. In a well-established disease, 
the patient may excrete only about 
0.5 gram per day due to the fact that 
the serum protein concentrations are 
now very low. They may lose 90 per 
eent of their albumin. The question 
arises as to whether the albumin that 
is exereted is normal or abnormal, 
whether the glomerulus is at fault, or 
whether the tubules have failed to re- 
absorb protein. The albumin that 
passes through the glomerulus, so far 
as we can find out, is perfectly normal. 
It is indistinguishable by any of the 
tests we have available, even immuno- 
chemically, from normal serum albu- 
min. Then, is it because the tubules 
have failed to reabsorb this small 
amount of protein, or is it because the 
increase in the permeability in the 
glomerulus is a real one? It would 
seem that the latter was true. There 
is an increase in the permeability of 
the glomerulus over that which the 
tubule can handle. If we caleulate the 
amount of albumin passing out 
through the renal tubule, in the normal 
and in the nephrotic, we find that the 
nephrotic filtrate carries about ten 
times as much protein as does the nor- 
mal. We do know that the normal 
tubule can reabsorb a certain amount 
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of protein. We find that the amount 
contributed to the filtrate by the dam- 
aged renal glomerulus is well above 
that which the tubule could normally 
reabsorb. So, one primary defect is 
not a failure in tubular reabsorption 
but rather an inerease in the glomeru- 
lar permeability. When you give a 
nephrotic patient albumin, it rapidly 
disappears from the cireulation. 
About 25 to 50 per cent of this admin- 
istered albumin appears in the urine. 
What has happened to the rest of it? 
It would appear that nephrotie pa- 
tients with frank anasarea and edema 
have serum protein (especially albu- 
min) turnover rates more than ten 
times the normal.’ Yet, the protein 
synthesis rate in the nephrotie syn- 
drome is normal for albumin, gamma 
globulin, and iron-binding globulin. 
We found that the amount of serum 
protein that these nephrotie children 
excrete, referable to the amount of 
serum protein they synthesize, may 
vary considerably. A _ patient with 
ascites and anasarea, for example, may 
excrete only 10 per cent of the pro- 
tein that he synthesizes, and yet he has 
ascites and anasarea. Another patient, 
who may not have-edema, may excrete 
75 per cent of this amount. We were 
able to find at least two defects in the 
metabolism of serum proteins in the 
nephrotic syndrome. The first—renal 
loss of proteins due to inereased glo- 
merular permeability—is obvious. The 
second difficulty is an increase in the 
catabolism of plasma protein, and, par- 
ticularly, albumin. One patient with 
mild proteinuria but no edema or 
ascites may have a perfectly normal 
catabolism of albumin and _ perfectly 
normal protein synthesis. He does not 


get into trouble, although he may be 
excreting 10 per cent of his synthe- 
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sized albumin. Another patient with 
intermittent edema may have either a 
tremendous increase in his catabolism 
of albumin with mild proteinuria, or 
a tremendous increase in proteinuria 
with relatively normal catabolism of 
albumin. The patient with the full- 
blown nephrotie syndrome has both a 
severe proteinuria and a tremendous 
inerease in albumin catabolism. When 
he recovers, either defect may disap- 
pear first. I think that this particular 
patient had the nephrotic syndrome 
before she was ever seen here, though 
this disease may not have been overt. 

Just to recapitulate briefly, I believe 
this patient had the nephrotie syn- 
drome with a superimposed chronic 
pyelonephritis. 


Dr. Jack Metcorr.—Instances of a 
nephrotic syndrome in which acute 
renal failure is ushered in by an upper 
respiratory infection within the first 
weeks or months of the disease are 
most unusual. One of the striking 
features of acute renal insufficiency 
in a child with acute glomerulonephri- 
tis is the development of a nephrotic 
syndrome within a month or one and 
one-half months after the acute renal 
insufficiency has cleared; subsequently, 
often the whole course of chronic glo- 
merulonephritis in such a patient is 
shortened to a period of one and one- 
half to three years. In the adult the 
sequence of nephritis, either acute or 
subaeute, followed by the nephrotic 
syndrome and then chronie glomerulo- 
nephritis and renal failure, has a 
course of many years. It is my im- 
pression that this child started with 
“aeute renal failure.” 

The appearance of the patient's 
anuria, following the onset of her ill- 
ness, had an extremely short latent 
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“ 
7 


CLINICAL PATHOLOGICAL CONFERENCE 


interval of five or six days. In acute 
glomerulonephritis the latent interval 
following infection is ten days. When 
this patient came to the hospital, we 
debated whether there might not have 
been an element of sulfonamide sensi- 
tivity in the etiology of the patient's 
renal difficulties. 

Because she had the signs of a ne- 
phrotie syndrome, she was treated with 
cortisone. I believe now that corti- 
sone therapy would be contraindicated 
in this patient at this particular time 
because we know that while it might 
conceivably produce a diuresis, it also 
might do considerable harm in pro- 
ducing a further marked decrease in 
blood flow through the kidneys by see- 
ondary obliteration of small vessels 
and, possibly, by producing consider- 
able ischemie necrosis. This child, 
then, when she came in the next time, 
after having had a diuresis, did have 
a nephrotic syndrome. Her nephrotic 
syndrome was entirely different in its 
origin, we believe, than the nephrotic 
syndrome of most other children. If 
one were able to have a kidney biopsy 
at a comparable period of time in a 
child with typical nephrotic syndrome, 
one very well might have found just 
the usual lesion which is, namely, 
marked thickening of the glomerular 
membrane, some swelling of the tube 
cells, and a little change in the orienta- 
tion of the phospholipids of the tubule 
cells. In this child I believe we would 
have found a striking degree of glo- 
merular obliteration with considerable 
glomerular ischemia and an interstitial 
inflammatory reaction. Subsequently, 


she then went on to have complete ob- 
literation of nephrons and I believe 
that, pathologically, one will find a 
kidney which contains little normal 
These glomeruli ought 


renal tissue. 


381 


not to be only hyalinized, but com- 
pletely fibrosed—with some evidence 
of an_ interstitial inflammatory _re- 
sponse and with tubular casts second- 
ary to pyelonephritis. 

The subsidence of the edema by it- 
self is not necessarily an unfavorable 
sign of the patient with the nephrotic 
syndrome, since this is the desired goal. 
It is a very bad sign, as Dr. Gitlin 
pointed out, if it is associated with 
failure of growth, which this child 
manifested strikingly: failure of bone 
maturation, increasing azotemia, elec- 
trolyte disturbances, and anemia. All 
of these occurred together here. This 
simply means progressive, severe, irre- 
versible renal disease from which this 
child died. 


Dr. Craig.—Dr. Meteoff, I would 
like to know about your experiences 
with clinically demonstrable pyelone- 
phritis in the presence of glomerulone- 
phritis in children. How frequent a 
finding is that? 


Dr. Metcorr.—Pyelonephritis is a 
serious complication in the nephrotic 
syndrome and interferes with therapy. 
I agree with Dr. Gitlin in that I have 
no idea whether it occurs more fre- 
quently in them than it does in the 
normal population. 


Dr. CraiG.—Would you like to pre- 
dict the size of the kidneys? Her kid- 
neys should weigh 74 grams apiece. 


Dr. Metcorr.—I would guess that 
her kidneys each weighed 25 grams. 


Dr. CraiG.—Dr. Gitlin, would you 
like to predict the same? 


Dr. Gittix.—I would not care to 
give a number value. She probably 
had very little renal tissue left. 
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Napas.—I_ would 
This theory 
that Gitlin mentioned—that the 
edema of acute glomerulonephritis is 
one of cardiae failure—was proposed 
by the late Dr. J. P. Peters a few 
years back.* I think it is very inter- 
esting and instructive, but I am not 
quite sure that I am ready to accept 
it beeause the people who go into con- 
gestive heart failure in the first bout of 
acute glomerulonephritis are not. the 
patients who, by and large, are the 
most edematous. I wish I could per- 
suade Dr. Gitlin to study it with us 
because it is an awfully interesting 
problem. 

The other thing I would like to know 
is why patients with the nephrotic 
syndromes have large hearts. I have 
no good explanation for it, yet I know 
it is a pathological fact. The hyper- 
tension that is mentioned here in the 
fourth admission, 130/84, is certainly 
not significantly elevated to explain 
the eardiae enlargement. The patient, 
at this point, was not edematous, so 
that it cannot be ascribed to an in- 
crease in the extracellular fluid. 

Dr. Metrcorr.—Dr. John Coffey and 
Dr. Conrad Riley in New York, and 
I think Dr. Neuhauser, all feel as I 
do—that, in general, patients with an 
uncomplicated nephrotie syndrome, not 
in renal failure, have rather small 
hearts by x-ray, and their hearts do 
not enlarge unless they die with a 
very severe, chronie renal disease. 


ALEXANDER 
like to say one thing. 


Dr. 


Dr. Craia.—The plasma volume in 
the nephrotic patient tends to be in- 
creased, does it not? 


Dr. Mercorr.—There is a difference 
of opinion about plasma volume meas- 
urements in the nephrotie syndrome. 
Dr. Eder and associates* believe that 
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in patients who have a typical ne- 
phrotie syndrome, plasma volume is 
diminished during the acute phase, and 
that diuresis is associated with an in- 
crease in the plasma volume. This is 
despite the fact that they have a 
markedly increased extracellular fluid 
volume. 


Dr. Craic.—What about their total 
cardiac output? 


Dr. Metcorr.—Those measurements 
that have been made have all been 
normal. 


Dr. Craic.—I have always been im- 
pressed by the inereases in heart size 
and weight in children dying with the 
nephrotic syndrome, even when the 
course was short and did not terminate 
in uremia. This child, too, had a large 
heart weighing about 50 per cent over 
the normal for the age. I have never 
been able to give satisfactory reasons 
for this inerease in size, though anemia 
may certainly have a role in its pro- 
duetion. 

The kidneys were small and rather 
surprisingly so, weighing but 25 grams 
apiece. There were marked thickening, 
fibrosis, and chronie inflammation in 
the pelvis of both kidneys, but aside 
from frequent areas of interstitial in- 
flammation, other evidences of chronic 
pyelonephritis were not seen. The ma- 
jority of the glomeruli (Fig. 1) were 
markedly searred. A few glomerular 
crescents were found, and even in the 
least involved glomerular tufts, thick- 
ening of the basement membrane was 
found after staining with the periodic 
and Schiff method. These changes are 
then consistent with chronie glomerulo- 
nephritis and a moderate degree of a 
superimposed pyelonephritis. 
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Fig. 2. 
Fig. 1.—Kidney. There is marked scarring and atrophy of the glomeruli. Occasional cres- 
cents are seen. Increased interstitial inflammation is present. (Hematoxylin and eosin; 


110.) 


ry 2.—Lung. A well-established bronchopneumonia is present. (Hematoxylin and eosin; 


Fig. 1. 
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The parathyroid glands were all en- 
larged, measuring up to 0.5 em. in 
greatest diameter, yet the bones showed 
little evidence of osteitis fibrosa cystica, 
which is doubly surprising in view of 
the marked alterations in the serum 
chemical values for caleium and phos- 
phorus. This lack of structural altera- 
tion in the bone may in part be due 
to the failure of growth which this 
child displaced. The child also had a 
rather severe and classical broncho- 
pneumonia (Fig. 2); a Staphylococcus 
aureus was isolated at post mortem 
from the lung. In the bowel, although 
no actual bleeding points were de- 
tected, there were numerous hemo- 


siderin deposits in the lamina propria 
of the small intestine. 


In view of the 
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marked renal atrophy, I would favor 
Dr. Meteoff’s interpretation of the on- 
set of this child’s illness with an acute 
glomerulonephritis, rather than Dr. 
Gitlin’s, although certainly from the 
histological findings in the kidney one 
cannot say with any certainty which 
was the actual course of events. 
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Comments on Current Literature 


CHROMOGENIC ACID-FAST BACILLI FROM HUMAN SUBJECTS 


NCLUDED among the large number 

of atypical tubercle bacilli and other 
acid-fast organisms isolated from hu- 
man sources are certain chromogenic 
strains which have been recovered 
from patients with symptoms and 
roentgenographie findings simulating 
tuberculosis. A series of very inform- 
ative papers concerning these chromo- 
genic strains was prepared in 1951 by 
Tarshis and Frisch,’ and appeared in 
the American Review of Tuberculosis 
for March, 1952. Despite the ubiquity 
of saprophytic mycobacteria, and the 
possible variants among acid-fast ba- 
cilli encountered in cultural studies, 
these authors concluded that the 
chromogenic acid-fast bacilli isolated 
from patients could be differentiated 
on cultural grounds alone from the 
saprophytic organisms. While the 
chromogens studied varied widely in 
their growth requirements, they did 
resemble tubercle bacilli in that they 
grew best and most typically on media 
which are standard for culturing My- 
cobacterium tuberculosis. The cul- 
tural characteristics observed, how- 
ever, were considered sufficiently dis- 
tinetive to be helpful in the differenti- 
ation of the three groups of organisms: 
the group associated with tuberculosis, 
the saprophytic group, and the chro- 
mogenie group of acid-fast bacilli. 

In addition to cultural differences, 
observations in experimental animals, 
principally guinea pigs, indicated that 
the chromogenic bacilli produce a tu- 
bereuloid reaction, and that this in- 
fection in guinea pigs differs in a 
number of ways from the tuberculous 
infection of this animal, i.e. with 
Myco. tuberculosis. A striking feature 


of the pathogenesis was the tendency 
for the chromogenie strains to produce 
areas of central necrosis with abscess 
formation surrounded by polymor- 
phous granulation tissue. The ma- 
jority of strains studied did not result 
in progressive disease in the guinea 
pig, and healing was manifest as gran- 
ulation proceeded to sear formation. 
Cross-immunization studies indicated 
an immunologic relationship between 
human tuberele bacilli and chromo- 
genic acid-fast organisms; however, 
while they share antigenic properties, 
the two groups also have specific com- 
ponent characteristics of their own. 
On the basis of the experimental data 
accumulated, Tarshis and Frisch’ ex- 
pressed the view that ‘‘the chromogens 
occupy a position midway between the 
mammalian and saprophytie groups 
of mycobacteria.’’ Such fundamental 
studies concerning the classification of 
acid-fast organisms isolated from hu- 
man subjects are of great interest 
from the clinical point of view. At 
the same time they present many as- 
pects which are confusing and need 
clarification. 


A recent issue of the Canadian Med- 
ical Association Journal (Nov. 15, 
1956) carries an interesting report by 
Prissick and Masson? entitled ‘‘Cervi- 
eal Lymphadenitis in Children Caused 
by Chromogenic Myecobacteria.’’ This 
report which comes from the Montreal 
Children’s Hospital and the Depart- 
ment of Bacteriology and Immunology, 
McGill University, Montreal, is based 
on a study of fourteen strains of 
chromogenic acid-fast and aleohol-fast 
mycobacteria. Ten of these strains 
were obtained in pure culture from 
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pus aspirated from suppurating facial, 
submaxillary, or cervical lymph nodes 
in children in whom the clinical pic- 
ture suggested tuberculous infection. 
This group of patients, who presented 
signs and symptoms of lymphadenitis, 
is of particular interest to the clini- 
cian. Pus obtained from suppurative 
lesions by clean aspiration yielded 
acid-fast chromogenic mycobacteria on 
culture. In two instances, the chil- 
dren, a girl of 18 months and a boy of 
3 years, had received BCG at birth. 
The 18-month-old child had a dark 
red, preauricular swelling for five 
months from which pus could be 
aspirated. Yellow pigmented colonies 
of acid-fast and aleohol-fast rods grew 
on Léwenstein’s medium at 37° C. 
The 3-year-old patient had seemed in 
very good health until three months 
before admission, when he developed 
a painless, soft mass on the right side 
of the neck. Aspirated pus yielded 
acid-fast rods, seen on direct smear of 
the material, and growing slowly on 
Léwenstein’s medium (37° C.), with 
the production of yellow pigmented 
colonies. In this ease, the patient not 
only had received BCG at birth, but 
showed a positive patch test and a 
negative chest film, and no family 
history of tubereulosis could be elici- 
ted. An epidemiologie picture even 
more confusing was presented by a 
boy, 2 years of age, who had adenitis 
of a subacute type, but who also had 
been exposed to his own father suffer- 
ing from active tuberculosis. Material 
aspirated from the suppurative lymph 
nodes of this child yielded bright yel- 
low colonies when cultured on Liéwen- 
stein’s medium. Guinea pigs inocu- 
lated with this material showed no 
evidence of lesions over an observa- 
tion period of three months. How- 
ever, an excised node from this pa- 
tient, submitted for detailed histologie 
study, was deseribed as showing 
changes compatible with those of tu- 
bereulous infection. 

In all ten of the patients with sup- 
purating lymph nodes, aspirated ma- 
terial yielded chromogenic acid-fast 
bacteria on culture. In addition, 
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chromogenic acid-fast organisms were 
isolated from pus aspirated from the 
pleural cavity—two patients, both 
adult males. The first of these pa- 
tients had suffered from a chronic 
cough and experienced persistent loss 
of weight for five months. Empyema 
of the left chest was treated by surgi- 
eal drainage; biopsy revealed no histo- 
logie evidence of tuberculosis or of 
malignant disease. The patient im- 
proved following drainage and was 
discharged. In the second instance, 
an adult male was being treated for 
staphylococeal empyema.  Acid-fast 
organisms had not been identified on 
direct smear; however, simultaneous 
culture of the material on Lowenstein 
slopes yielded acid-fast rods in slowly 
growing, yellow-pigmented colonies. 
Since the patient improved on drain- 
age and antibiotic therapy, this acid- 
fast organism was regarded as a con- 
taminant. 

In two other patients, strains of 
acid-fast mycobacteria were isolated 
from open lesions: in a child showing 
negative tubereulin reaction, bronchial 
fluid obtained at bronchoscopy yielded 
acid-fast rods growing in deep orange- 
yellow rough colonies on media stand- 
ard for the isolation of Myco. tuber- 
culosis. The second of these patients 
was a girl, 9 years of age, who had 
known exposure to active tuberculosis 
in her father. Tuberculin test in this 
child was positive, and joint and chest 
x-ray findings were suggestive of tu- 
bereulosis. Tissue scrapings from a 
joint lesion were cultured on various 
media; acid-fast rods growing in the 
typical yellow colonies of the chromo- 
gens appeared in the cultures, and 
also the characteristic deep gold, 
rough colonies of Myco. tuberculosis. 

In addition to the original fourteen 
strains investigated, Prissick and Mas- 
son describe fifteen other strains ap- 
parently very similar, all of which 
were recovered from facial or cervi- 
eal lymph nodes. Detailed histologic 
studies of resected lymph nodes were 
earried out in many instances. In 
the ease of eight children, the histo- 
pathology of the affected nodes could 


COMMENTS ON CURRENT LITERATURE 


not be differentiated from that ob- 
served in tuberculosis. Tubercle for- 
mation, necrosis, caseation, granula- 
tion tissue, scarring, and calcification 
were seen, depending on the stage of 
the process. Attempts were made to 
evaluate the pathogenicity of the vari- 
ous strains by animal inoculation. In 
general, the chromogenie mycobac- 
teria ‘‘differ in their pathogenic be- 
havior from Myco. tuberculosis in 
not causing progressive disease and 
by their lack of tendeney to produce 
ulcerative lesions in patients as in 
experimental animals.’ A more 
detailed account of the morphology, 
and the cultural and biological char- 
acteristics of the various strains will 
be published in the near future.* 

The unusual strains of chromogenic 
acid-fast mycobacteria isolated from 
human subjects have aroused consider- 
able interest in both microbiological 
and clinical circles. The question has 
been raised as to whether such or- 
ganisms are being isolated more fre- 
quently from patients who have re- 
ceived streptomycin. In the current 
report typical chromogenic strains 
were recovered from patients who had 
never received this drug. While the 
etiological importance of these acid- 
fast organisms must of necessity await 
further study, the recovery of ten 
strains, falling into the group of the 
chromogenic acid-fast bacilli, from 
suppurative closed lesions occurring 
in human subjects suggests clinical 
significance. Their acid-fast and al- 
cohol-fast properties would place them 
in the order, Actinomycetales, an or- 
der which includes the family Myco- 
bacteriaceae and the family Actino- 
myeetaceae. Their morphology and 
staining reactions would suggest that 
the chromogenic mycobacteria belong 
to the Myeobacteriaceae. They differ 
from Nocardia asteroides and N. in- 
tracellularis in several distinct ways, 
and from Myco. tuberculosis, var. 
hominis, in at least one of the follow- 
ing characteristics: ‘‘ability to grow 
at room temperature, resistance to 
heat, resistance to para-aminosalicylic 
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acid, and the ability to utilize paraffin 
as a sole source of carbon.’”* 


Possible explanations for these 
chromogenic strains are discussed. 
That they might be variants of Myco. 
tuberculosis, var. avium, was sug- 
gested; however, none of the studies 
earried out by the current authors 
supports this conclusion. The possi- 
bility that these organisms are mem- 
bers of a saprophytic group of myco- 
bacteria, such as those present nor- 
mally in certain parts of the body, 
Mycobacterium smegmatis in urine, or 
various forms ingested with food 
which may be present in gastrie juice, 
was considered. Repeated isolation of 
these chromogenic strains from pus 
aspirated from closed abscess cavities 
of cervical adenitis would seem to 
make this explanation unlikely. In 
one case only, that of the suppurative 
knee joint in a 9-year-old child, was 
there a mixture of acid-fast forms, 
Myco. tuberculosis, and a chromogenic 
strain. In all other instances the 
chromogenic strain was isolated in 
pure culture. The strains isolated 
from the ten children with subacute 
lymphadenitis were shown to have 
low-grade pathogenicity in experimen- 
tal animals as well. Inoculation of 
large numbers of these organisms into 
guinea pigs produced slowly develop- 
ing lesions which persisted for months, 
but did not give rise to progressive 
disease. Neither in patients, nor in 
experimental animals, did the lesions 
become ulcerative. As a result of 
their studies, the authors suggest that 
these chromogenic strains of acid-fast 
and aleohol-fast bacteria differ suffi- 
ciently from the nocardia and the my- 
cobacteria with which they were com- 
pared to be classified separately, and 
propose the name Mycobacterium 
scrofulaceum. 

The recent upsurge of interest in 
the study and treatment of tubercu- 
losis will lead undoubtedly to im- 
proved understanding of the myco- 
bacterium group of organisms and 
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their role in the etiology of clinical 
disease manifestations in human sub- 
jects. Further studies, presently in 
progress, concerning their cultural, 
antigenic, and sensitivity behavior, 
have been designed to evaluate, so far 
as is possible, the relationships of the 
various members of this group. The 
interesting series of patients, ecur- 
rently reported by Prissick and Mas- 
son,? in which low-grade lymphade- 
nitis caused by chromogenic acid-fast 
bacteria was observed in children, em- 
phasizes the complex nature of acid- 
fast infection in the human subject. 


J. BLATTNER 
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Correspondence 


To the Editor: 

We have read with interest Dr. John K. 
Wilson’s case report of a 4-year-old boy in 
acute barbiturate poisoning and the fine 
editorial comment of Drs. James N. Ettel- 
dorf and Robert A. Woodbury on the treat- 
ment of this condition. 

Having treated many patients in pro- 
found barbiturate coma with excellent re- 
sults, 
thoughts on the management of these pa- 
tients. 

To begin with, we believe that these 
patients should be cared for by a team 
made up of at least an internist and an 
anesthesiologist. The anesthesiologist is 
ineluded because, by virtue of his daily 
experiences, he is well trained in the man- 
agement of the narcotized patient. 

The plan of treatment is governed by the 
condition of the patient’s respiratory and 
circulatory systems and the depth of coma. 

The stomach should be emptied and 
lavaged and some saline cathartic intro- 
duced into it. When stomach or Levin 
tubes are used to carry out these measures, 
a definite hazard of contaminating the 
patient’s lungs with food, fluid or medica- 
tion exists. We avoid this by intubating 


we wish to contribute some of our ~ 


the esophagus with a large-bore esophageal 
tube (24 F for a 4-year-old child) which 
has an inflatable cuff at its distal end. 
When the cuff is inflated, all stomach 
contents or lavaging fluid can pass only 
through the tube. Thus, the pharynx re- 
mains uncontaminated. This technique has 
been previously described by us (American 
Journal of Surgery, October, 1955). Once 
the immediate danger of aspiration is over, 
the esophageal tube is replaced by a double 
lumen gastric tube to which intermittent 
suction is applied. 

We are unequivocally opposed to the use 
of analeptics because we are certain that 
they are of no value and have seen severe 
deleterious effects following their use by 
other workers. 

It is sheer folly to allow severe hypoxia 
to go uncorrected for the sole purpose of 
retaining it as a stimulus to respiration. 
Administration of adequate concentrations 
of oxygen should be started very early. A 
clear airway is of vital importance for the 
survival of the patient. Tracheostomy 
should be performed electively when the 
patient is expected to remain unconscious 
for a long time. It reduces dead space 
(especially important in children), facili- 


tates tracheobronchial toilet, and guaran- 
tees a clear airway. 


Aerosol therapy using detergents and 
bronchodilators should be used. 

Intermittent positive pressure via an 
endotracheal tube is the most efficient 


emergency method of performing artificial 
respiration. Electrostimulation with the 
Reiter apparatus is very satisfactory for 
sustaining respirations because it produces 
a near normal pattern of breathing with- 
out altering intrapulmonary or intrapleural 
pressures. In addition, it increases muscle 
tonus and helps to maintain a normal blood 
pressure. Also, because the apparatus does 
not have to be close to the patient while 
in use, it does not interfere with general 
nursing and medical care. 

Intravenous infusions containing dilute 
concentrations of vasopressors are employed 
to correct hypotension. Levophed is used 
when the hypotension is severe or fails to 
respond to Neo-Synephrine, our drug of 
choice. Blood transfusions are given for the 
correction of severe anemia or blood volume 
depletion. 

An indwelling urethral catheter is inserted 
to keep the bladder empty, facilitate deter- 
minations of urinary output, and avoid re- 
peated catheterizations. 

Intravenous antibiotics are administered 
early to establish adequate blood levels. 

The patient who is expected to remain 
unconscious for a long time is placed on a 
Stryker bed so that he can be turned with 
ease from the supine to the prone position 
and vice versa. Thus, pulmonary drainage 
is facilitated, pulmonary congestion is de- 
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creased, stagnation of blood is minimized, 
and nursing care to all parts of the body 
is made easy. 

Finally, we wish to stress the necessity 
for constant medical care because there is 
always the danger in comatose patients that 
situations will suddenly arise, demanding the 
immediate attention of a physician qualified 
to manage the emergency. It is our practice, 
whenever we care for a patient in bar- 
biturate coma, to have one member of the 
anesthesia department present in the hospi- 
tal. 

We have a short (5 minutes) colored 
film taken during the treatment of a pa- 
tient in barbiturate coma which we will 
ve happy to lend to any group. 


DANTE Brizzarri, M.D. 
JosepH G. GrurrriIpA, M.D. 
Department of Anesthesiology 
Columbus Hospital and 

New York Medical College 
New York, N. Y. 


{Much of the above outline of the treat- 
ment of barbiturice acid poisoning is similar 


to the discussion by Drs. Wilson and 
Etteldorf referred to in the letter. The 
most important difference is that Drs. 


Bizzarri and Giuffrida, anesthetists, advo- 
cate a positive pressure method of artificial 
respiration with an intratracheal tube, 
while Drs. Wilson and Etteldorf advocated 
the use of a respirator, a choice of methods 
rather than principle. To use the intra- 
tracheal tube requires the services of a 
competent anesthetist. The Editor.]} 


News and Notes 


The following were certified by the 
American Board of Pediatrics, at the exami- 
nation at St. Louis, Mo., Dee. 7, 8, and 9, 
1956. 


Dr. L. Clarke Aaronson, 1204 E. So. Temple, 
Salt Lake City, Utah. 

Dr. Doris J, D. Adam, University of Texas, 
Medical Branch, Galveston, Texas. 

Dr. Constantine Spiro Anast, University 
of Missouri School of Medicine, Colum- 
bia, Mo. 

. John Marion Babich, 2728 J St. Sae- 
ramento, Calif. 

. James A. Ball, 10801 Garland Rd. Dal- 
las, Texas. 

. William Paul Barron, 707 N. Vine, 
Harrison, Ark. 

. Charles Binney II, 1720 Pennsylvania 
Ave., Harlingen, Texas. 

. Arr Nell Boelsche, Children’s Hospital, 
Galveston, Texas. 

. Patricia Anne Brennan, 1617 Brent- 
wood Blvd., Brentwood, Mo. 

. David James Buddrus, 6247 Brookside, 
Kansas City, Mo. 

. Ralph Chase, 234 W. Beauregard St., 
San Angelo, Texas. 

. Stuart Kenneth Cohan, 6425 Richmond 
Rd., Bellaire, Texas. 

. Howard Clement Comstock, 1031 E., 
Michigan, Lansing 12, Mich. 

. William Seott Conkling, Navasota Med- 
ical Center, Navasota, Texas. 

. Richard W. Creasman, 444 W. Flower 
St., Phoenix, Ariz. 

. Paul Ronald Crellin, 900 Delphinium 
Dr., Billings, Mont. 

. Robert K. Endres, 4619 E, 40th St., 
Tulsa, Okla. 

. Mary Ellen Haggard, University of 
Texas, Medical Branch, Galveston, Texas. 

. Robert Huff Hardie, 104 Sul Ross, 
Houston, Texas. 

. Mack J. Harris, 5604 Dorothy Way, 
San Diego, Calif. 
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. Thomas Sharit Harris, 208 Garfield, 


Laramie, Wyo. 


. William Louis Hauptmann, 3027 N. 


Woodward, Royal Oak, Mich. 


. Douglas Cragun Heiner, University of 


Arkansas Medical Center, Little Rock, 
Ark. 


. Henry Schrader Heitman, 4245 Win- 


bourne Ave., Baton Rouge, La. 


. David Hamilton James, Jr., 658 N. 


Perkins Rd., Memphis, Tenn. 


. Avner Kauffman, 8816 8S. Blackstone 


Ave., Chicago 19, Tl. 


. Vermelle C. Kelly, Homer G. Phillips 


Hospital, St. Louis 13, Mo. 


. Peter LaForte, 37 Eighth 


Brooklyn, N. Y. 


. Roy William Laughmiller, Jr., Doctor’s 


Bldg., Maryville, Tenn. 


. Jerome Edmund Maisel, 163 E. Rock- 


away Rd., Hewlett, N. Y. 


. Ceferino A. Méndez Polo, 2206 Mar- 


ginal-Park Blvd., Santuree, Puerto 
Rico. 


. William Finley Moore, Jr., 1020 Kapio- 


lani St., Honolulu 14, Hawaii. 


. Homer Erwin Nash, Jr., 3136 A Easton 


Ave., St. Louis 6, Mo. 


. Robert Louis Pavy, 510 St. Landry 


St., Lafayette, La. 


. Virginia H. Peden, 7431 Washington, 


University City 5, Mo. 


. Don C. Petersen, The Clinic, 529 E. 


10th St., Long Beach, Calif. 


. Milam Bernard Pharo, 8215 West- 


chester, Dallas, Texas. 


. Mary Barbara Scheurich, 212 8. 11th 


St., LaCrosse, Wis. 


. Patricia T. Schloesser, 1901 Collins, 


Topeka, Kan. 


. Edwin Collier Shepherd, 30 E. 60th 


St., Savannah, Ga. 


. Henry L. Sherrod, Jr., 1117 8S, 22nd 


St., Birmingham, Ala. 


| 
| 
|__| 


NEWS AND NOTES 


. Dorothy I. Smith, 42nd and Dewey 
Ave., Omaha, Neb. 

. David L. Sparling, 
Edgecumbe, Alaska. 

Dr. Benjamin Jennings Stone, 1031 E. 

Michigan Ave., Lansing 12, Mich. 

. Thomas Edward Townsend, 1310 Cherry 
St., Pine Bluff, Ark. 

. Stephan B. Van Adelsberg, 3875 Wil- 
shire Blvd., Los Angeles 5, Calif. 

. Lester Wishingrad, 8563 S. Woodlawn, 
Chicago, 

. Casper E. Wiggins, Medical Arts Bldg., 
Greenwood, 8. C. 


Box 496, Mt. 


Special Foreign Certificates: 


Dr. Max Shein, Paseo de la Reforma 157- 
201, Mexico D. F., Mexico. 

Dr. Seeta Sinclair, ¢/o Ernest A. Sinclair, 
Blodgett Memorial Hospital, Grand 
Rapids 6, Mich. 

Dr. Gunnar B. Stickler, G. B. St. Garching/ 
Alz, Obb., Germany. 

The following listed diplomate was 
certified at New York City, October 13, 
1956, and will receive a Special Foreign 
Certificate 
Dr. Hilda Feng-Kai Lin, Memorial Center 

for Cancer and Allied Diseases, 444 E. 
68th St., New York, N. Y. 


Dr. Stanley Gibson of Chicago died 
October 24, 1956. He was Professor 
Emeritus of Pediatrics at Northwestern 
University Medical School, a member of 
the American Pediatric Society and the 
American Academy of Pediatrics. For 
many years he was connected with the 
Children’s Memorial Hospital in Chicago. 


Dr. C. Henry Kempe, formerly Assistant 
Professor of Pediatrics at the University 
of California School of Medicine, has been 
appointed Professor of Pediatrics and Head 


of the Department at the University of 
Colorado School of Medicine at Denver. 


The Intermountain Pediatric Society will 
hold its annual clinical convention at the 
Hotel Riviera, Las Vegas, Nevada, March 
18 and 19. Guest speakers will include 
Dr. Sidney Gellis, Boston, Mass.; Dr. James 
Wilson, Ann Arbor, Mich.; Dr. John A. 
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Anderson, Minneapolis, Minn. The meet- 
ing is open to all physicians. For further 
information write Intermountain Pediatric 
Society, 2000 S. 1300 East, Salt Lake City 
5, Utah. 


The Second Inter-American Medical Con- 
vention will convene at the Hotel El Pan- 
ama, Panama City, Republic of Panama, 
April 3, 4 and 5, 1957, under the sponsor- 
ship of the Medical Society of the Isthmian 
Canal Zone, a chapter of the American Medi- 
eal Association since 1906. Colonel Charles 
O. Bruce, MC, USA, Chief Health Officer 
of the Panama Canal Company and Presi- 
dent of the Medical Society, will act as 
keynote speaker at the invocation cere- 
monies, which will include addresses by the 
President of the Republic of Panama and 
by the Governor of the Panama Canal 
Zone. For further information write to 
Dr. William T. Bailey, Chairman of the 
Convention Executive Committee, Gorgas 
Hospital, Ancon, Panama Canal Zone. 


A practical approach to pediatrie prob- 
lems has been planned for the annual Post- 
graduate Course in Pediatrics, to be held 
March 11, 12 and 13, at the University of 
Kansas Medical Center, Kansas City, Kan- 
sas. As in previous years, the utilization 
of available case material will be one of 
the high lights of the program. The guest 
faculty includes a number of nationally 
recognized teachers and clinicians in the 
field of pediatrics. Information concerning 
details of the program, registration, ete., 
may be obtained by writing to the Depart- 
ment of Postgraduate Medical Edueation, 
University of Kansas School of Medicine, 
Kansas City 12, Kansas. 


Harvard Medical School announces the 
following Post-Graduate Courses in Pediat- 
rics: 

1. Pediatrics 3—June 3 to 14, inelusive, 
1957; daily 9:15 a.m. to 4:30 P.M., Massachu- 
setts General Hospital. This course provides 
a general review with emphasis on recent 
advances and therapy. The first seven days 
will be devoted to pediatric, medical, 
surgical, orthopedic, cardiac, allergic, der- 
matologic, psychiatric, eye, ear, and x-ray 
problems. The last four days will be 
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concentrated on disorders of growth and 
development, common endocrine problems, 
and the metabolic aspects of infant feeding, 
parenteral fluid therapy, and management 
of nephritie and diabetic patients. 

2. Pediatric Metabolism and Endocrinol- 
ogy—June 11 to 14, inelusive, 1957; daily 
9:15 A.M, to 4:30 Pp. M., Massachusetts Gen- 
eral Hospital. This course is the same as 
the last four days of Pediatrics 3 as de- 
scribed above, but may be taken separately. 

Those interested should write: Courses 
for Graduates, Harvard Medical School, 25 
Shattuck St., Boston Mass. 


The following teaching program will be 
given in 1957 by the International Chil- 
dren’s Centre: 

I. Course on School Health Problems (for 
school welfare workers) Jan. 15-Feb. 10, 
1957. 

The course will bring together for about 
a month thirty students from various 
countries, who will be called upon to take 
an active share in the teaching and to set 
forth for the benefit of their colleagues, in the 


course of study circles and discussions, the 


present state and the trends of school 
health work in their respective countries. 
II. Course on Social Pediatrics (for physi- 

cians) April 8-July 1, 1957. 

This tenth course of Social Pediatries is 
intended for physicians, either pediatricians 
or health officials in charge of organizing 
MCW. The program will include all the 
major problems of medical social action on 
behalf of childhood. It will last three 
months and it will take place partly in 
France and partly out of France (Poland, 
Czechoslovakia). It is to be attended by 
thirty participants from twenty-five coun- 
tries, 

III. Training Course for Teams in Charge of 

Rearing Premature Infants. 

This practical training course arranged 
by the International Children’s Centre in 
cooperation with the World Health Organi- 
zation (Regional Office for Europe) takes 
place at the Centre for Premature Infants 
of the School of Child Care of the Paris 
Faculty of Medicine (Professor Marcel 
Lelong). 

The training of pediatricians is to last 
for at least one month, that of child care 
nurses for at least three months. 
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1V. Practical Training Course for Personnel 
in Charge of the Rehabilitation of Children 
Affected With Motor Disabilities (for 
kinesitherapists) October 1, 1956-March 1, 
1957. 

This training course has been arranged 
by the International Children’s Centre in 
agreement with the Medical Direction and 
the Administrative Direction of the Reha- 
bilitation Centre Raymond Poincaré in 
Garches where it will take place. The 
students will share in the work and the 
daily routine of the permanent staff of the 
Centre. 

The number of scholarships granted by 
the ICC for this training course is limited 
to eight. 

V. Course on Problems of Mother and Child 
Welfare (for welfare and administrative 
personnel) Oct, 7-Dee. 14, 1957. 

This course is intended for both welfare 
and administrative personnel. Special em- 
phasis is to be given to matters pertaining 
to organization and administrative imple- 
mentation, as well as to coordination and 
teamwork. 

Two study journeys are provided for: 
one to the Public Health Centre of Sois- 
sons (a fortnight), the other to the Office 
of Social Health of Meurthe and Moselle 
(one week). 

VI. Course on the Prevention of Tuberculosis 
(in English). 

As in previous years, the International 
Children’s Centre will participate in the 
1957 course arranged for oversea students 
by Professor Heaf, Department of Tubercu- 
losis, University of Wales, Cardiff. 

Physicians from English-speaking coun- 
tries may attend the course as unsponsored 
students. 

VIL. Training Course for Health Adminis- 
trators and Directors of Rehabilitation 
Centres (motor disabilities). 

In response to a wish expressed by mem- 
bers of its Technical Advisory Committee, 
the International Children’s Centre pro- 
poses to arrange a training course for 
health administrators and directors of reha- 
bilitation centres sometime next Spring. 

The number of participants is to be 
limited to six. 

For additional information, apply to: 
Public Relations Service, Chateau de Long- 
champ, Bois de Boulogne, Paris-XVI.* 


Books 


Cardiac Diagnosis. R. F. Rushmer, M.D., 
Philadelphia, 1956, W. B. Saunders Co., 
447 pages. Price $11.50. 

This book is divided intd five parts. 
Part I and Part II describe the function 
and regulation of the normal cardiovascular 
system. Part III is a discussion of cardiac 
reserve and the etiology of congestive 
failure. Part IV reviews the methods of 
eardiae diagnosis, and Part V very briefly 
discusses myocardial ischemia, myocarditis, 
valvular disease, and congenital heart 
disease. 

The first four parts represent excellent, 
simplified, concise reviews pertaining to 
the function and regulation of the cardio- 
vascular system and is supported by many 
excellent diagrams which represent a won- 
derful review of the fundamental principles 
of physiology of the cardiovascular system 
for the clinician. In the same sections Dr. 
Rushmer includes a good portion of his 
original work on the mechanism of ventric- 
ular ejection and the regulation of cardiac 
output. One is continually fascinated by 
the ingenious electronic devices described 


by the author in developing his studies. 
Part V, which is entitled “Diagnosis of 


Cardiac Disease,” is somewhat weak be- 
cause it merely represents a very brief 
review on the subject of organic heart 
disease. 

The book is recommended very highly 
as reading matter for the pediatrician and 
internist whose subspecialty is cardiology. 


When Your Child Is Ill. Samuel Karelitz, 
M.D., New York, 1957, Simon and 
Schuster, 490 pages. Price $4.95. 

Dr. Karelitz has written a book for 
parents that will furnish them with a lot 
of sound medical knowledge. Moreover, 
it is the type of a lay medical text that 
the physician can wholeheartedly recommend 
without reservation. It has its basis on a 
broad, practical knowledge of what the 
parent wants to know, combined with 
sound scientific knowledge upon which the 
answers are based. The author has divided 
diseases for the text into five general head- 
ings, and ineludes an introductory section 
“About Causes, Symptoms, and Methods” 
in which allergy, viruses, fever, the “won- 
der drugs,” immunization, and hygiene are 
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discussed. Under the diseases some 39 
specific conditions are taken up, ranging 
from chicken pox to fungous infections. 
Each condition is discussed in as nontech- 
nical language as is possible, and then comes 
a question and answer section. Every 
experienced practitioner will find many old 
friends he has been asked again and again, 
and spent hours in answering. We should 
say the author has a batting average of 
about 99 per cent in his answers—a much 
higher average than might be expected. 
The practitioner will find it a most useful 
book to recommend to parents, and it will 
undoubtedly be used to save him a tre- 
mendous amount of his time. It ends with 
a glossary of terms that cannot be avoided 
in a medical text. 


Clinical Examinations in Neurology. Sec- 
tions of Neurology and Physiology, Mayo 
Clinie and Foundation, Philadelphia, 1956, 
W. B. Saunders Co., 370 pages. 

A text prepared by the physicians of the 
Section of Neurology and Physiology of 
the Mayo Clinic. Some fourteen members 
of the staff have contributed to the volume 
although the individual contribution is not 
listed. It is a practical text going into the 
history and record forms as well as detailed 
discussion of the examination procedure. 
Among these are discussions of the cranial 
nerve, motor function, reflexes, mental fune- 
tion, electroencephalography, cerebrospinal 
fluid, ete. 


La salud del hijo. Puericultura. Juan P. 
Garrahan, Buenos Aires, 1955, Libreria 
“El Ateneo,” 603 pages. 

In the first part of the text Professor 
Garrahan discusses the normal infant and 
child, infant feeding, growth and develop- 
ment, and education. The second part is 
eoncerned with his illnesses and diseases. 


Low-Fat Cookery. Evelyn S. Stead and 
Gloria K. Warren, New York, 1956, 
McGraw-Hill Book Co., 184 pages. Price 
$3.95. 

A recipe book containing many tested 
recipes for foods low in fats. Both authors 
are married to professors in the medical 
department of the Duke School of Medi- 
cine. 


Editor’s Column 


“THE STORY OF ASPIRIN” 


[Last November the Monsanto Chem- 
ical Company held a symposium on 
aspirin research, celebrating the pro- 
duction that month of their 100 mil- 
lionth pound of aspirin. At a dinner 
between sessions Dr. Carroll Hoech- 
walt, Vice President for Research and 
Development, told ‘‘The Story of 
Aspirin.’’ It was of so much interest 
to the physicians present that with 
Dr. Hoehwalt’s kind permission we 
quote from his remarks. ] 


Nothing could better exemplify that 
collaborative bond between the test 
tube and the stethoscope than does the 
colorful history of the compounds 
which are under discussion today in 
this symposium. Hippocrates him- 
self, you may know, prescribed a sali- 
eylate when he recommended willow 
bark as a painkiller more than 2,300 
years ago. Slightly more than 100 
years ago, the German chemist Her- 
mann Kolbe made chemical history 
when he suecessfully synthesized sali- 
eylie acid. And, in the grand tradi- 
tion of chemistry, he gave to medicine 
an effective palliative and antipyretic 
while looking for something else! 

The story begins a bit earlier than 
that, however, with a Glasgow surgeon 
named Lister who learned of the disin- 
feeting properties of earbolie acid and 
began using it in antisepsis. After 
he had sueceeded in saving the life of 
Queen Victoria by liberal applications 
of earbolie acid to her surgical wound, 
the practice gained in popularity with 
surgeons. No report is available on 
the reaction of patients but, knowing 


the potency of the compound, we can 
assume that they responded actively 
to the therapy! 

Carboliec acid (which we know as 
phenol) was just too strong an acid 
for the liberal medical use which was 
pioneered and practiced by Lister. In 
Jermany, a surgeon who hoped to find 
some way of using carbolie acid in- 
ternally on his patients to combat 
their diseases took the problem to Her- 
mann Kolbe, professor of chemistry at 
the University of Leipzig. This was 
in the 1870’s. 

Kolbe figured that he had just the 
answer. He recalled how, twenty 
years earlier, he had succeeded in syn- 
thesizing salicylic acid from carbolic 
acid and the fact that it slowly broke 
down in the test tube and became car- 
bolic acid again. Surely it would do 
the same thing in the human body and 
thus kill off the disease germs. 

Fired with the idea of perfecting 
a germ-killing successor to carbolic 
acid, Kolbe busily perfected a commer- 
cially practical synthesis for salicylic 
acid by reacting carbon dioxide with 
sodium phenate under heat and pres- 
sure. (A process, by the way, which 
still is in use today with but minor re- 
finements.) His assistants tested the 
compound crudely on a variety of 
microbes and bacteria and obtained 
encouraging results. When the news 
was made public in 1874, doctors 
eclamored for the new salicylic acid 
**germ killer’’ and its use spread rap- 
idly. It was applied liberally to cuts 
and wounds (where it actually did 
promote healing) and also was ad- 
ministered internally for any and 
every kind of disease. It was even 
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taken up by food manufacturers and 
used as a preservative in their prod- 
ucts. Kolbe was so confident of his 
new ‘‘germ killer’’ that he is reported 
to have encouraged one of his students 
to go into business with a small sali- 
eylie acid plant. The student’s name 
was Heyden and you may have heard 
of his chemical company. 

Within a year, however, doctors be- 
began reporting the fact that dosages 
of the salicylic acid, while seeming to 
help their patients, did not really ef- 
fect any cures. It would reduce their 
fevers and relieve their pains but it 
failed to stem the diseases or their 
fatal toll. 

A young Swiss physician named 
Carl Buss pondered carefully over the 
bewildering performance of the drug. 
Victims of typhoid, pneumonia, and 
all of the other diseases responded 
similarly to salicylic acid. Whatever 
the cause of their fevers, the compound 
promptly and dramatically reduced 
them. 

Then, from Berlin’s Dr. Franz 
Stricker came the further report that 
salicylic acid not only reduced fever 
but relieved the pain and swollen 
joints of rheumatism. Following these 
came more reports confirming the 
ecompound’s palliative effect not only 
for the rheumatic and diseased but for 
those suffering the pains of neuritis, 
neuralgia, and headaches. 

Hermann Kolbe had failed to find 
the germ killer which his theory had 
predicted; he had found only an effee- 
tive, economical and easily obtainable 
antipyretic, analgesic, and antirheu- 
matic! 

Heyden’s salicylic acid plant in 
Dresden was doing a capacity busi- 
ness as demand soared for the com- 
pound. At Diisseldorf, the order of 
the day for Friedrich Bayer and Com- 
pany’s chemists was to find a com- 
pound competitively superior to Hey- 
den’s. And there was room for im- 
provement, too, for salicylic acid fre- 
quently produced nausea and other 
symptoms almost as discomforting as 
the pains which it was to relieve. 
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A young staff chemist at Bayer 
named Felix Hoffmann had another 
good reason for seeking a successor 
compound in addition to his employ- 
er’s orders. His father was racked 
with pains of rheumatoid arthritis 
and desperate for a palliative which 
would be less irritating than his sali- 
eylie acid. 

Hoffmann searched for likely com- 
pounds among the records of chemical 
oddities and misfits and, there, ran 
across acetylsalicylic acid. The com- 
pound had been discovered in 1853 by 
Charles Frederic von Gerhardt who 
had reported it as a novel but useless 
derivative and abandoned it to a 46- 
year obscurity until Hoffmann’s 
chance encounter of it. 

Heinrich Dreser was director of 
Bayer’s pharmacological research and 
a scientist of great prominence in Eu- 
rope. Hoffmann prepared samples of 
pure acetylsalicylic acid, tested them 
in the laboratory and on his long-suf- 
fering father, and, convinced that he 
had something, laid the compound and 
his data before Herr Doktor. 

Dreser’s clinical evaluation of the 
compound proved it to be outstand- 
ing in all respects. Only one thing 
was wrong with it: its chemical name 
was hard to pronounce and sounded 
entirely too much like the salicylic acid 
it would have to meet and beat in the 
market place. But Dreser remem- 
bered that natural salicylic acid orig- 
inally had been extracted from plants 
of the spirea family and, for that rea- 
son, was known also as spirie acid or 
spirin. He added the ‘‘a’’ from acetyl 
to the latter and coined the name for 
Bayer’s newest drug: Aspirin. 

Carefully protected by patents, 
Bayer enjoyed an immensely profit- 
able seventeen years of world monop- 
oly in aspirin sales, marred only by 
the oceasional infringement of entre- 
preneurs who could not resist the 
temptation to risk a little bootlegging 
of acetylsalicylic acid into the chan- 
nels of pharmacy. 

During the forty-year period dat- 
ing from Kolbe’s commercial synthe- 
sis of salicylic acid in 1874 to the eve 
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of World War I, Germany held a vir- 
tual world monopoly in synthetic 
drugs and in the intermediate chem- 
icals necessary for their manufacture. 
It was an era of pharmaceutical dis- 
covery dominated by such palliatives 
as the salicylates, antipyrine, anti- 
febrin, phenacetin, and, last and best, 
aspirin. 

Bayer’s United States patent on 
aspirin expired on February 27, 1917. 
Monsanto and other American chem- 
ical companies had plant facilities for 
aspirin in readiness for this expira- 
tion. Little more than a month later, 
in April, 1917, Monsanto beeame the 
first independent producer of aspirin 
in the United States, joined shortly 
thereafter by several other chemical 
companies. 

Late in 1912, Dr. Gaston DuBois of 
Monsanto had visited a prominent 
chemist in Switzerland and purchased 
from him, for 2,000 Swiss franes, a 
process for making pure acetylsalicylic 
acid in one operation. After a thor- 
ough test out of the process, Monsanto 
built a plant for the process in 1916. 
The company produced and sold 2,368 
pounds of the produet in 1917. 

The Bayer Company fought hard 
both before and after its patent ex- 
piration to reserve for itself exelu- 
sively the use of the name ‘‘aspirin”’ 


for acetylsalieylie acid. The company 
claimed that Dr. Dreser’s cleverly 


coined name for the product was a 
trademark of Bayer and that, while 
anyone could make aspirin following 
the patent expiration, only the produc- 
tion of Bayer could be called by that 
name. 

This led to considerable pamphlet- 
eering, editorializing, and court-fight- 
ing by parties on both sides of the 
issue with Mr. Queeny [Founder of 
Monsanto] strongly leading the op- 
position to Bayer’s view. In Novem- 
ber, 1918, the Patent Office cancelled 
Bayer’s registered rights to the name 
as having been improperly and un- 
lawfully registered. The last hurdle 
had been cleared, and U. S. chemical 
producers definitely were in the as- 
pirin business. Monsanto’s produe- 
tion rose in 1919 to 480,874 pounds. 

There still is much to be learned, 
I understand, of the compound’s 
mechanisms of action. How does it do 
what it does for the rheumatie and 
arthritic sufferers? Why does it re- 
duce abnormal body temperatures 
while having no effect upon normal 
temperatures? Just what is the means 
by which aspirin sueceeds in moderat- 
ing pain? The answers to these ques- 
tions are sure to come in time, I be- 
lieve, and with them may come still 
more important applications for this 
cheapest, safest, and most perennially 
durable of the genuine ‘‘wonder’’ 
drugs. 


